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(57) Abstract 
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Novel Bicvclle Compounds 



5 



10 



15 



The present invention relates to novel bicyclic compounds having N- 
myristoyltransferase (hereinafter referred to as NMT) inhibitory activity and 
antifungal activity, processes for producing the same, the use in the medical 
therapy of said compounds and pharmaceutical compositions containing said 
compounds. 

NMT is an enzyme that transfers cellular fatty acid myristate from 
myristoyl CoA to the N-terminal glycine of eukaryotic cellular proteins. N- 
myristoylation of several G-proteins, Gpal, Arfl, Ar£2 and Vpsl5, which are 
essential for fungal growth, have been reported to be indispensable for their 
function in Saccharomyces cerevisiae (K. J. Lodge et al., Proc. Natl. Acad. Sci., 
Vol 91 PP. 12008-12012, 1994; D. R. Johnson et al., Arinu. Rev. Biochem., 
Vol 63 PP 869-914, 1994; Stearns T. et al, Mol. Cell Biol., Vol.10, PP. 6690- 
6699, 1990; P. K. Harman et al., Cell, Vol. 64, PP. 425-437, 1991). Genetic 
studies have also demonstrated that this enzyme is essential for the viability 
of the fungi including medically important pathogenic fungi. For example, the 
essentiality of the enzyme in S. cerevisiae has been reported by Robert J. 
Duronio et al. (Proc. Natl. Acad. Sci., Vol. 89, pp. 4129-4133, 1992), the 
essentiality in Candida albicans has been reported by Robin A. Weiberg et al. 
(Molecular Microbiology, Vol. 16, PP. 241-250, 1995), and the essentiality m 
Cryptococcus neoformans has been reported by K J. Lodge et al. (Proc. Natl. 
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Acad. Sci., Vol 91 pp. 12008-12012, 1994). Therefore, NMT has been believed 
to be a target for the development of fungicidal drugs. In accordance witi* the 
present mvenhon it has been found that the above bicyclic compounds of the 
formula [I] show NMT inhibitory activity and antifungal activity 



the folluTam Iar ' ^ PreS6nt inVenti ° n reIat6S ^ n ° Vel biCyCli ° COn * ounds of 

N Q3 _ R7 




wherein 



10 R 1 is hydrogen, an unsubstituted or substituted heterocyclic ring, 
-COOR3,-C(0)-N^ 9 ,-C(S)- N < R9 f -Q,- N< R9 



-Q4_ R . ^ _ Q ._ 0R8 -Q«-S(0) x R. t -P(0)<° Ra 



OR 9 • 



■CH = N-OR« -CH = N-N^ R9 -CH-CH M nr ™ < QLr * 

Nrio > CH = CH-R8 or — C (O) — N-r^ ; 



R 10 



R 1 is hydrogen, unsubstituted or substituted lower alkyl, aralkyl, cycloalkyl or 
cycloalkylalkyl; 

R 3 , R* and R 5 are independently hydrogen or halogen; 

15 R fl and R 7 are^ndependently hydrogen, unsubstituted or substituted lower 

alkyl, an aromatic ring or aliphatic ring which may contain ■ 0 P 

heteroatom(s); brlt 6 and R' form an aliphatic ring which may contain ^ ' 
further heteroatom(s) together with the adjacent Q s , N and Q s - o9V and 



i i 
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R 6 form an aliphatic ring which may contain further heteroatom(s) 
together with the adjacent N and Q*; 

R 8 , R 9 and R 10 are independently hydrogen, unsubstituted or substituted lower 
alkyl, aralkyl, cycloalkyl, cycloalkylalkyl, an aromatic ring or aliphatic 
5 ring which may contain heteroatom(s); or R 9 and R 10 form an aliphatic 

ring which may contain further heteroatom(s) together with the adjacent 
nitrogen; 

Q 1 is unsubstituted or substituted lower alkylene other than unsubstituted or 
substituted methylene; 

10 Q 2 and Q 3 are each independently a single bond, unsubstituted or substituted 
lower alkylene; — 

Q 4 is a single bond, carbonyl, oxime, oxime O-ether which has a substituted or 
unsubstituted lower alkyl, lower alkenyl, aralkyl or aryl radical on the 
oxygen atom, or unsubstituted or substituted lower alkylene; 

15 Q5 is a single bond or carbonyl; and 

x is an integer of 0 to 2; 

with the proviso that when R 1 is ~~ COOC 2 H 5 , then ^ 



J-yp 



— G 1 -n' Q2 R6 f— CHjCH-CHjNH-lsopropyl 

W is not 0H ; 

and pharmaceutical^ acceptable salts thereof. 

20 

Unless otherwise indicated, the following definitions are set forth to 
illustrate and defined the meaning and scope of the various terms used to 
describe the invention herein. 

In this specification the term 'heterocyclic ring" is used to mean a radical 
25 of a 3 to 10 membered ring containing one or more heteroatom(s), such as N, S 
and O. 

The term "lower" is used to mean a radical consisting of 1 to 5, preferably 
1 to 4 carbon atom(s), unless otherwise indicated. 
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The tenn "alky!" refers to a branched or straight chain monovalent 
saturated aliphatic hydrocarbon radical of 1 to 5, preferably 1 to 4 carbon 

atom(s). 

The term "alkenyl" refers to a branched or straight chain monovalent 
o unsaturated aliphatic hydrocarbon radical of 3 to 5 carbon atom(s). 

The term "aralkyl" refers to a branched or straight chain monovalent 
saturated aliphatic hydrocarbon radical of 1 to 5, preferably 1 to 3 carbon 
atom(s) having a monovalent carbocyclic aromatic radical such as phenyl 
naphthyl optionally mono-, di-, tri- or tetra-substituted, independently, w'ith 
5 lower alkyl, tnfluoromethyl, halogen and the like. 

The term "cycloalkyl" refers to a monovalent carbocyclic radical of 3 to 10 
carbon atom(s), preferably 3 to 6 carbon atoms. 

The term "cycloalkylalkyl" refers to a branched or straight chain 
monovalent saturated aliphatic carbon radical of 1 to 5, preferably 1 to 4 
carbon atom(s) having a monovalent carbocyclic radical of 3 to 10 carbon 
atom(s), preferably 3 to 6 carbon atoms. 

The term "aromatic ring" refers to a monovalent 5 to 10 membered 
aromatic hydrocarbon radical, i.e. "aryl", or heteroaromatic radical. 

The term "aliphatic ring" refers to a monovalent carbocyclic radical of 3 to 
10 carbon atom(s), preferably 3 to 6 carbon atoms. 

The term "heteroatom" refers to N, O and S. 

h a Th V erm !°T a *^ 

hydrocarbon radical of 1 to 5, preferably 1 to 4 carbon atom(s). 

The term "halogen" refers to fluoro, chloro, bromo and iodo. 

The term "acyl" refers to a monovalent carbonyl radical having a 
hydrogen heterocyclic ring defined above, lower alkyl defined above, aralkyl 
defined above, cycloalkyl defined above, cycloalkylalkyl defined above or 
aromatic ring defined above. 

The term "acyloxy" refers to a monovalent oxy-radical having an acyl 
radical defined above. * 

The term "alkoxy" refers to the group -O-R', where R' is an alkyl. 
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The present invention also relates to the use of the compounds of formula 
[I] in the prophylaxis and/or treatment of mycoses. Furthermore, the present 
invention relates to a pharmaceutical composition comprising a compound of 
formula [I] as an active ingredient and a pharmaceutically acceptable carrier. 



The respective groups in the formula [I], which are defined above, are 
explained in more detail as follows: 

In a preferred embodiment, R' is hydrogen, unsubstituted or substituted 
heterocyclic ring, 

.R» / R9 

-coor»,-c(0)-n< rio ,-c(S)-< rio , -a 4 -"\ R10 , 



10 



_Q4_ R . — Q<— OR» t — Q 4 — S (0) X R 8 ( — P(0)<^ 
-CH = N-OR" -CH = N-N< rio , -CH = CH-R' or -C(0)-N-N^ o ; 



OR 8 
OR 9 

.8 „9 



wherein R 8 , R 9 and R'° are independently hydrogen, unsubstituted or 
substituted lower alkyl, aralkyl, cycloalkyl, cycloalkylalkyl or an aromatic ring 
or aliphatic ring which may contain heteroatom(s); or R 9 and R 10 form an 
aliphatic ring which may contain further heteroatom(s) together with the 
15 adjacent nitrogen; and Q 4 .is a single bond, carbonyl, oxime, oxime O-ether 

which has a substituted or unsubstituted lower alkyl, lower alkenyl, aralkyl or 
aryl radical on the oxygen atom, or unsubstituted or substituted lower 
alkylene; Q 5 is a single bond or carbonyl; and x is an integer of 0 to 2. 

In the above definitions of R\ the term "heterocyclic ring" means a 3 to 10 
20 membered ring containing one or more heteroatom(s) such as N, S and O, 
preferably 1 to 4. More preferably, "unsubstituted heterocyclic ring" means 
oxazolyl, thiazolyl, 4,5-dihydro-oxazolyl, 4,5-dihydro-thiazolyl, furyl, pyrrolyl, 
thienyl, imidazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, triazinyl, 
oxadiazolyl, thiadiazolyl and the like, more preferably oxazolyl, thiazolyl, 4,5- 
25 dihydro-oxazolyl and 4,5-dihydro-thiazolyl. 

"Substituted heterocyclic ring" means a heterocyclic ring as defined above 
having one or more substituents such as F, CI, Br, I, hydroxy, hydroxymethyl, 
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nitro, cyano and unsubstituted or substituted amino, lower alkoxycarbonyl 
lower alkyl, lower alkoxy, cycloalkylalkyl, aralkyl, carbamoyl, acyl, acyloxy 
(heterocyclic ring)-carbonyl and heterocyclic ring. The preferred heterocyclic 
rmg substituents are unsubstituted or substituted lower alkyl, lower alkoxy 
» lower alkoxycarbonyl, (lower alkyl)carbamoyl, arylcarbamoyl, heterocyclic ' 
ring, cycloalkylalkyl, (heterocyclic ring)carbonyl, optionally substituted with 
lower alkyl, heterocyclic ring, halogen, lower alkoxycarbonyl. The term 
"(heterocyclic ring)carbonyl» refers to a monovalent carbonyl radical attached 
to a mtrogen atom in a heterocyclic ring, having at least one nitrogen atom in 
the rmg, preferably unsubstituted or substituted piperazinyl carbonyl, 
piperidinylcarbonyl, thiazolidinylcarbonyl, morpholinocarbonyl, 
oxazolidinylcarbonyl, optionally substituted with lower alkyl, lower alkoxy 
aralkyl, lower alkoxycarbonyl, halogen, nitro, cyanocarbamoyl, hydroxy or 
amino. "Substituted heterocyclic ring" preferably means lower alkoxycarbonyl- 
oxazolyl, lower alkoxycarbonyl-thiazolyl, cycloalkylalkyl-lower-alkoxy- 
carbonyl-oxazolyl, (lower-alkyl-pi P erazine-carbonyl)-oxazolyl, (lower- 

alkylcarbamoyl)-oxazolyl ) (lower-alkoxy Car bonyl-piperidme- C arbonyl)-oxazoly^ 
-{(tetrahydro-furan-2-ylmethyl)-carbamoyl}-oxazolyl,(difluorophenyl- 
carbamoyD-oxazolyl, (lower-alkoxycarbonyl-thiazolyl)-oxazolyl, 

cycloalkylalkyl-lower-alkoxycarbonyMihydro-oxazolyl,cycloalkylalkyl-(lower- 
alkyl-piperazine-carbonyl)-dihydro-oxazolyl, (difluoro-benzyl)-(lower-alkyl- 
piperazine-carbonyl-dihydro-oxazolyl and more preferably 4-ethoxycarbonyl- 
ox a zolyl,4- e thoxycarbonyl-thiazolyl, 5- C yclohexylmethyl-4-ethoxycarbonyl- 
oxazolyl, 4-(4-methyl-piperazine-l-carbonyl)-oxazol y l, 4-(i S opro P ylcarbamoyl)- 

oxaz 0 lyl,4-(3-ethoxycarbonyl-l- P i P eridine-l-carbonyl)-oxaz 0 lyl,4-{(tetrahydro- 
furan-2-ylmethyl)-carbamoyl}.6xazolyl,4-(2,4-difluorophenyl-carbamoyl)- 
oxazolyl,4-(4-ethoxyc a rbonyl-thiazol-2-yl)-o X azolyl ( 5-cyclohexylmethyl-4- 
ethoxycarbonyl-4, 5-dihydro-oxazolyl, 5-cyclohexylmethyl-4-(4-methyl- 

piperazine-l-carbonyl)-4 ) 5-dihydro-oxazolyl ( 5-(difluoro-benzyl).4.(4-methyl- 
pi P e r azine-l-carbonyl)-4,5:dihydro-o X azolyl and the like, and most preferably 

5- C y C loh e xylmethyl-4.(4-methyl-piperazine-l-carbonyl)-4 ( 5-dihydro-ox a zolyl 

and5-(difluoro-benzyl)-4-(4-methyl-pi P erazine-l.carbonyl)-4,5-dihydro- 
oxazolyl. 

"Unsubstituted or substituted amino" means -NH 2 , mono-lower-alkyl- 
ammo, mono-aryl-amino, mono-aralkyl-amino, mono-cycloalkyl-amino, mono- 
cycloalkylalkyl-amino and di-lower-alkyl-amino. 
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R", R 9 and R 10 in the radical R 1 have the meanings mentioned above, 
wherein 

"Unsubstituted lower alkyl" means a branched or straight chain 
monovalent saturated aliphatic hydrocarbon radical of 1 to 5, preferably 1 to 4 
carbon atom(s), e.g. methyl, ethyl, propyl, isopropyl, isobutyl, tert-butyl and 
sec-butyl. "Unsubstituted lower alkyl" preferably means methyl, ethyl, propyl, 
isopropyl, tert-butyl and the like. 

"Substituted lower alkyl" means a lower alkyl as defined above 
substituted independently with one or more radicals such as F; CI; Br; I; 
hydroxy; nitro; cyano; hydroxymethyl; unsubstituted or substituted lower 
alkoxy substituted with one or more radical(s) such as halogen, hydroxy, nitro, 
cyano and unsubstituted or substituted amino; unsubstituted or substituted 
lower alkoxycarbonyl substituted with one or more radical(s) such as halogen, 
hydroxy, nitro, cyano, lower alkoxy, lower alkyl, lower alkoxycarbonyl and 
unsubstituted or substituted amino; unsubstituted or substituted amino 
substituted with one or more radical(s) such as lower alkyl, cycloalkyl, 
cycloalkylalkyl and aryl; unsubstituted or substituted carbamoyl substituted 
with one or more radical(s) such as lower alkyl, cycloalkyl, cycloalkylalkyl and 
aryl; unsubstituted or substituted acyl substituted with one or more radical(s) 
such as halogen, hydroxy, nitro, cyano, lower alkoxy, lower alkyl, lower 
alkoxycarbonyl and unsubstituted or substituted amino; unsubstituted or 
substituted acyloxy substituted with one or more radical(s) such as halogen, 
hydroxy, nitro, cyano, lower alkoxy, lower alkyl, lower alkoxycarbonyl and 
unsubstituted or substituted amino; unsubstituted or substituted heterocyclic 
ring substituted with one or more radical(s) such as halogen, hydroxy, nitro, 
cyano, lower alkoxy, lower alkyl, lower alkoxycarbonyl and unsubstituted or 
substituted amino; unsubstituted or substituted imino substituted with lower 
alkyl, cycloalkyl, cycloalkylalkyl and aryl; unsubstituted or substituted 
amindino substituted with lower alkyl, cycloalkyl, cycloalkylalkyl and aryl and 
unsubstituted or substituted guanidino substituted with lower alkyl, 
cycloalkyl, cycloalkylalkyl and aryl,, preferably hydroxy, amino, pyridyl, CI, F, 
lower alkoxycarbonyl, mono-(lower alkyD-amino, di-(lower alkyD-amino, 
imidazolyl, carboxy, lower alkoxy and amidino, most preferably hydroxy and 
F. Most preferably "substituted lower alkyl" means hydroxymethyl, 2-hydroxy- 
1,1-dimethyl-ethyl, 3-amino-2,2-dimethyl-ethyl, 2-pyridyl-ethyl, 2,2,2- 
trifluoroethyl, 2,2,3,3-tetrafluoropropyl, 2,2,3,3,3-pentafluoropropyl, 2- 
methoxycarbonyl-ethyl, 2-dimethylamino-ethyl, pyridylmethyl, 3- 
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(imidazolyDpropyl, 2-(imidazolyl)ethyl, carboxylmethyl, 
ethoxylcarbonylmethyl, amidino and the like, more preferably hydroxymethyl 
and 2,2,2-trifluoroethyl. 

"Unsubstituted or substituted aralkyl" means a branched or straight 
chain monovalent saturated aliphatic hydrocarbon, radical, i.e. lower alkyl 
radical, of 1 to 5, preferably 1 to 3 carbon atom(s) having a monovalent 
carbocyclic aromatic radical. The aromatic radical, such as phenyl, naphthyl, 
is optionally substituted with one or more substituents independently selected 
from lower alkyl, lower alkoxy, halogen, hydroxy, amino, nitro, carbonyl, 
cyano, acyl, acyloxy, carbamoyl, or methylenedioxy, preferably lower alkyl, 
halogen, lower alkoxy, hydroxy or methylenedioxy, such as phenyl, naphthyl, 
benzo[l,3]dioxol-5-yl, mono- and di-(lower alkyDphenyl, lower alkoxyphenyl, ' 
nitrophenyl, aminophenyl, cyanophenyl, lower alkoxycarbonylphenyl, 
carbamoylphenyl, hydroxyphenyl, acylphenyl, acyloxyphenyl, mono-,'di- and 
tri-fluorophenyl, mono- and di-chlorophenyl, bromophenyl and iodophenyl. 
"Unsubstituted or substituted aralkyl" preferably means benzyl, 2-phenethyl, 
3-phenylpropyl, 4-phenylbutyl, fluorobenzyl, difluorobenzyl, chlorobenzyl, 
dichlorobenzyl, methoxybenzyl, ethoxybenzyl, methylbenzyl, dimethylbenzyl, 
dimethoxybenzyl, benzo[l,3]dioxol-5-ylmethyl, (hydroxyphenyl)ethyl, 
dihydroxybenzyl, (dihydroxyphenyl)ethyl, dimethylaminobenzyl, 
trifluorobenzyl and the like, more preferably 2-phenethyl and 
benzo[l,3]dioxol-5-ylmethyl, fluorobenzyl, difluorobenzyl and trifluorobenzyl. 

"Unsubstituted or substituted cycloalkyl" means 3 to 7 membered ring, 
which do not contain any heteroatoms in the ring. The cycloalkyl radical, such 
as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl is optionally 
substituted with one or more substituents independently selected from lower 
alkyl, lower alkoxy, halogen, hydroxy, amino, nitro, carbonyl, cyano, acyl, 
acyloxy or carbamoyl, preferably lower alkyl, halogen, lower alkoxy and ' 
hydroxy. "Unsubstituted or substituted cycloalkyl" preferably means 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, hydroxycyclohexyl and the 
like, more preferably cyclohexyl."Unsubstituted or substituted cycloalkylalkyl" 
means lower alkyl substituted by cycloalkyl. The cycloalkyl, such as 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, is optionally 
substituted with one or more substituents independently selected from lower 
alkyl, lower alkoxy, halogen, hydroxy, amino, nitro, carbonyl, cyano, acyl, 
acyloxy or carbamoyl, preferably lower alkyl, halogen, lower alkoxy and ' 
hydroxy. 
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"Unsubstituted cycoalkylalkyl", preferably means 2-cyclohexylethyl, 
cyclohexylmethyl, cyclopentylmethyl, cyclopropylmethyl, cyclobutylmethyl, 3- 
cyclohexylpropyl, (2-methylcyclopropyl)methyl and the like, more preferably 2- 
cyclohexylethyl. 

5 "Unsubstituted aromatic ring" means monocyclic aromatic ring such as 

phenyl, furyl, thienyl, pyrimidinyl, and pyridyl, thiazolyl, imidazolyl, 
pyrazolyl, and fused aromatic ring such as naphthyl, benzofuranyl, 
benzothiophenyl, benzimidazolyl, indolyl, benzoxazolyl and benzothiazolyl 
"Unsubstituted aromatic ring" preferably means pyridyl, phenyl, naphthyl, 
10 thienyl, furyl, thiazolyl, imidazolyl, pyrazolyl, and the like, more preferably 
phenyl, imidazolyl and pyridyl. 

"Substituted aromatic ring" means aromatic ring as defined above having 
one or more radical(s) independently selected from F, CI, Br, I, nitro, cyano, 
hydroxy, hydroxymethyl, and unsubstituted or substituted lower alkyl as 

15 defined above, lower alkoxy, amino, lower alkoxycarbonyl, carbamoyl, 
methylenedioxy, acyl and acyloxy. "Substituted aromatic ring" preferably 
means mono-, di- or trichlorophenyl, mono-, di-, tri-, tetra- or 
pentafluorophenyl, bromofluorophenyl, lower alkoxycarbonylphenyl, 
morpholinophenyl, benzo[l,3]dioxol-5-yl, lower-alkoxyphenyl, lower- 

20 dialkoxyphenyl, cyanophenyl, nitrophenyl, lower-alkyl-imidazolyl, lower- 
alkoxycarbonyl-benzofuranyl, lower-alkoxy-lower-alkylbenzofuranyl, 
carbamoyl-benzofuranyl, phenylimidazolyl, lower-alkylnitrophenyl and (lower- 
alkyl)-(lower-haloalkyl)pyrazole, more preferably chlorophenyl, 
dichlorophenyl, trichlorophenyl, fluorophenyl, difluorophenyl, trifluorophenyl, 

25 tetrafluorophenyl, pentafluorophenyl, ethoxycarbonylphenyl, 

morpholinophenyl, benzo[l,3]dioxol-5-yl, methoxyphenyl, dimethoxyphenyl, 
cyanophenyl, nitrophenyl, triflurorophenyl, 5-methyl-imidazol-4-yl, 2- 
ethoxycarbonyl-benzofuran-5-yl, 2-ethoxymethyl-benzofuran-5-yl, 2-carbamoy- 
benzofuran-5-yl, 2-phenylimidazol-4-yl, 4-methyl-2-nitrophenyl, 4-methyl-3- 

30 nitrophenyl, l-methyl-5-(trifluoromethyl)pyrazol-3-yl and the like, and most 
preferably fluorophenyl, difluorophenyl, trifluorophenyl, bromofluorophenyl, 
cyanophenyl, nitrophenyl l-methyl-5-(trifluoromethyl)pyrazol-3-yl and 
chlorophenyl. 

'Unsubstituted or substituted aliphatic ring which may contain further 
35 heteroatom(s)" preferably means pyrrolidinyl, tetrahydrothienyl, 

tetrahydrofuryl, morpholinyl, piperidyl, piperazinyl, 1-methylpiperazinyl and 
the like. 
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"Aliphatic ring which may contain further heteroatom(s) together with 
the adjacent nitrogen" formed by R'and R» preferably means a ring with 1 to 3 
heteroatoms independently selected from N, S and 0, e.g. pyrrolidine 
Pyridine, piperazine, lower-alkyl-piperazine, e.g. 4-methylpiperazine 
5 morpholine, thiomorpholine and the like, more preferably piperidine 4- 
methylpiperazine and morpholine. 

'^substituted lower alkylene" means lower alkylene as denned above, 
such as methylene, ethylene, trimethylene, tetramethylene and 
pentamethylene. 

' "f b * titu 1; ed1 ^^ 

defined above having one or more radical(s) independently selected from F, CI, 
Br, I, ni ro hydroxy, hydroxymethyl, cyano, and unsubstituted or substituted 
lower alkyl, ower alkoxy, amino, lower alkoxycarbonyl, carbamoyl, carboxyl 
acyl and acyloxy, preferably hydroxyl, unsubstituted lower alkyl. ' 

In a further preferred embodiment, the invention comprises compounds 
of formula [I], wherein R is an unsubstituted or substituted heterocyclic ring. 

ofWu^ 

em xv is COOR with R being hydrogen, unsubstituted 
or substituted lower alkyl, aralkyl, cycloalkyl, cycloalkylalkyl, an aromatic 
nng or an aliphatic ring which may contain heteroatom(s), preferably 1 to 3. 
More preferably, R« is unsubstituted or substituted lower-alkyl or cycloalkyl 
and more preferably R l means methoxycarbonyl, ethoxycarbonyl 
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, tert- 
butoxycarbonyl, 2-cyclohexylethyloxylcarbonyl and the like, and most 
preferably ethoxycarbonyl and 2-cyclohexylethyloxycarbonyl. 

In a further preferred embodiment, the invention comprises compounds 
of formula [I], wherein R- is - C (0>- n " with R > and H - independently 

being hydrogen, unsubstituted or substituted lower alkyl, aralkyl, cycloalkyl 
cycloalkylalkyl, an aromatic ring or an aliphatic ring which may contain ' 
heteroatom(s), preferably 1 to 3, or with R' and R- forming an aliphatic ring 
winch may contain further heteroatom(s), preferably 1 to 3, together with L 
adjacent nitrogen. Preferably - C (O)- „ " means substituted Qr 

unsubstituted aralkylcarbamoyl, cycloalkylcarbamoyl, lower alkylcarbamoyl, 
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cycloalkylalkylcarbamoyl or arylcarbamoyl, optionally substituted with one or 
more substituents selected from lower alkyl, lower alkoxy, cyano, nitro, lower 
alkoxycarbonyl, halogen, methylenedioxy, morpholino, unsubstituted or 
substituted amino and the like; more preferably the above group means 
methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl, isopropylcarbamoyl, 
butylcarbamoyl, isobutylcarbamoyl, tert-butylcarbamoyl, phenylcarbamoyl, 
cyanophenylcarbamoyl, nitrophenylcarbamoyl, 
ethoxycarbonylphenylcarbamoyl, fluorophenylcarbamoyl, 
chlorophenylcarbamoyl, difluorophenylcarbamoyl, trifluorophenylcarbamoyl, 
2-cylohexylethylcarbamoyl, (benzo[l,3]dioxol-5-yl)carbamoyl, 
morpholinophenylcarbamoyl, dimethoxylphenylcarbamoyl and the like, more 
preferably ethoxycarbonylphenylcarbamoyl, fluorophenylcarbamoyl, 
chlorophenylcarbamoyl, difluorophenylcarbamoyl and 
trifluorophenylcarbamoyl. 

In a further preferred embodiment, the invention comprises compounds 
of formula [I] , wherein R 1 is — C (S)— N with R 9 and R 10 independently 

being hydrogen, unsubstituted or substituted lower alkyl, aralkyl, cycloalkyl, 
cycloalkylalkyl, an aromatic ring or an aliphatic ring which may contain 
heteroatom(s), preferably 1 to 3, or R 9 and R 10 may form an aliphatic ring 
together with the adjacent nitrogen, which may contain further heteroatom(s), 

preferably 1 to 3; more preferably — C (S)— N \ R10 means unsubstituted or 

substituted aralkylthiocarbamoyl, cycloalkylthiocarbamoyl, lower 
alkylthiocarbamoyl, cycloalkylalkylthiocarbamoyl or arylthiocarbamoyl, 
optionally substituted with one or more substituent(s) independently selected 
from cyano, nitro, lower alkyl, lower alkoxy, halogen, lower alkoxylcarbonyl, 
methylenedioxy, morpholino, unsubstituted or substituted amino and the like; 
most preferably the group means methylthiocarbamoyl, ethylthiocarbamoyl, 
propylthiocarbamoyl, isopropylthiocarbamoyl, butylthiocarbamoyl, 
isobutylthiocarbamoyl, tert -butylthiocarbamoyl, phenylthiocarbamoyl, 
cyanophenylthiocarbamoyl, nitrophenylthiocarbamoyl, 
ethoxycarbonylphenylthiocarbamoyl, fluorophenylthiocarbamoyl, 
chlorophenylthiocarbamoyl, difluorophenylthiocarbamoyl, 
trifluorophenylthiocarbamoyl, 2-cylohexylethjrthiocarbamoyl, 
(benzo[l,3]dioxol-5-yl)thiocarbamoyl, morpholinophenylthiocarbamoyl, 
dimethoxylphenylthiocarbamoyl and the like, more preferably 
ethoxycarbonylphenylthiocarbamoyl, fluorophenylthiocarbamoyl, 
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chlorophenylthiocarbamoyl, difluorophenylthiocarbamoyl and 
tnfluorophenylthiocarbamoyl. 

. .. In a further preferred embodiment, the invention comprises compounds 
of formula [I], wherein R 1 is -Q<-<^ , wherein R 9 and R'° are 

5 independently hydrogen, unsubstituted or substituted lower alkyl, aralkyl 
cycloa^ylcycloalkylalkyl;orR'andR«^ 

with the adjacent nitrogen, which may contain further heteroatom(s) 
preferably 1 to 3; and Q 4 is a single bond, carbonyl, unsubstituted or ' 
substituted lower alkylene. Preferably, *-Q.-n<*' means unsubstituted 
10 or substituted lower alkylaminomethyl, cycloalkylaminomethyl or 

arylaminomethyl, optionally substituted with amino, hydroxy, cyano, nitro 
lower a kyl, lower alkoxy, lower alkoxycarbonyl, halogen, methyLedioxy 
morphohno and the like. More preferably the above group means N- 
methylaminomethyl, N-ethylaminomethyl, N-propylaminomethyl N- 
isopropylaminomethyl, N-butylaminomethyl, N-isobutylaminomethyl, N-te*. 
butylamino)methyl, N-phenylaminomethyl, N- 

(ethoxycarbonylphenylamino)methyl, N- (fluorophenylamino)methyl N- 
(chlorophenylamino)methyl, N- (difluorophenylamino)methyl N- 
(tnfluorophenylamino)methyl, N- (2-cylohexylethylamino)methyl N- 
ben ZO [l,3]dioxol-5-yl a mino)methy], (morpholinophenylamino)mekyl, N- 
(dimethoxylphenylamino)methyl and the like, more preferably N- 
(ethoxycarbonylphenylamino)methyl, N- (fluorophenylamino)m e th y l N- 
chlorophenylamino)methyl, N- (difluorophenylamino)methyl andN- 
(trifluorophenylamino)methyl. 

In a further preferred embodiment, the invention comprises compounds of 
formula IJ, wherein R is" — Q 4 — R» V ith * being hydrogen, unsubstituted 
or substituted lower alkyl, aralkyl, cycloalkyl, cycloalkylalkyl, an aromatic 
ring or an aliphatic ring which may contain heteroatom(s), preferably 1 to 3- 
and Q isa single bond, carbonyl, oxime, oxime O-ether which has a 
substituted or unsubstituted lower alkyl, lower alkenyl, aralkyl or aryl radical 
on the oxygen atom, or unsubstituted or substituted lower alkylene 
Preferably, «-Q«-R. « means hydrogen, formyl, unsubstituted or 
oximt oTT aUty1 ' Wr alkyk « 0xime ***** an aromatic ring, 

W t I" g " ar ° matiC riDg ' Carb ° nyl bearin ^ an —tic ring ; 

lower alkyl bearing an aromatic ring, optionally substituted with one or more 
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substituentfs) independently selected from hydroxy, halogen, cyano, nitro, 
morpholino, or unsubstituted or substituted lower alkyl, lower alkoxy, lower 
alkoxycarbonyl, lower (lower alkylamino)alkyl or lower 
(arylmethylamino)alkyl. The substituent on the oxygen atom of oxime O-ether 
bearing an aromatic ring, optionally substituted with one or more 
substituent(s) independently selected from hydroxy; halogen; cyano; nitro; 
morpholino; or unsubstituted or substituted lower alkyl, lower alkenyl, lower 
alkoxy, lower alkoxycarbonyl, lower (lower alkylamino)alkyl or lower 
(arylm'ethylamino)alkyl is preferably lower alkyl, lower alkenyl, aralkyl or 
aryl group. More preferably, Q 4 ~ ™ " means hydrogen, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, pentyl, phenyl, 2-methoxyphenyl, formyl, 
acetyl, propanoyl, butanoyl, benzoyl, imidazolecarbonyl, 
methylimidazolecarbonyl, methylpyridinecarbonyl, pyridinecarbonyl, (4,5- 
dimethyl-thiazol-2-yl)-carbonyl, (5,6-difluoro-l-methyl-lH-benzoimidazol-2-yl)- 
carbonyl, [l-(2-morpholin-4-yl-ethyl)-lH-benzoimidazol-2-yl]-carbonyl, [l-(2- 
pyridyl-ethyl)-lH-benzoimidazol-2-yl]-carbonyl,hydroxyimino-(5-methyl- 
pyridin-2-yl)-methyl, ethoxyimino-(5-methyl-pyridin-2-yl)-methyl, (4,5- 
dimethyl-thiazol-2-yl)-hydroxyimino-methyl J (4,5-dimethyl-thiazol-2-yl)-(4- 
nitro-benzyloxyimino)-methyl,(4,5-dimethyl-thiazol-2-yl)-phenoxyimino- 
methyl,allyloxyimino-(4,5-dimethyl-thiazol-2-yl)-methyl, (4,5-dimethyl- 
thiazol-2-yl)-ethoxyimino-methyl, 2-ethoxycarbonylethyl, 2-phenylethyl, 2- 
(chlorophenyl)ethyl, 2-(nitrophenyl)ethyl, 2-(cyanophenyl)ethyl, 2- 
(trifluoromethylphenyl)ethyl, 2-(morpholinophenyl)ethyl, 2- 
(fluorophenyl)ethyl, 2-(difluorophenyl)ethyl, 2-(trifluorophenyl)ethyl, 2- 
(tetrafluorophenyl)ethyl, 2-(bromofluorophenyl)ethyl, benzyl, 5- 
ethoxycarbonyl-2-hydroxybenzyl, (difluorophenyl)-hydroxy-methyl, phenyl- 
hydroxy-methyl, 1-hydroxypropyl, 4-(3-tert-butylaminopropyl)-3- 
methylbenzofuran-2-yl, 3-methyl-4-{3-(pyridin-3- 
ylmethyl)amino]propyl}benzofuran-2-yl and the like, more preferably 2- 
(chlorophenyl)ethyl, 2-(nitrophenyl)ethyl, 2-(cyanophenyl)ethyl, 2-phenylethyl, 
2-(fluorophenyl)ethyl, 2-(difluorophenyl)ethyl, (5,6-difluoro-l-methyl-lH- 
benzoimidazol-2-yl)-carbonyl, [l-(2-morpholin-4-yl-ethyl)-lH-benzoimidazol-2- 
yl]-carbonyl, [l-(2-pyridyl-ethyl)-lH-benzoimidazol-2-yl]-carbonyl, 
methylimidazolecarbonyl, methylpyridinecarbonyl and pyridinecarbonyl. 

35 In a further preferred embodiment, the invention comprises compounds 

of formula [I], wherein R 1 is " - O 4 OR" « with R 8 being hydrogen, 
unsubstituted or substituted lower alkyl, aralkyl, cycloalkyl, cycloalkylalkyl, 
an aromatic ring or an aliphatic ring which may contain heteroatom(s), 
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Q means(2 ' 2 ' 2 - t rifluoroethoxy) m ethyl J hydr;x3a I1 eS , 
10 m eth 0xym eth y l, ethoxyxnethyl, propoxyn.ethyl, isopropox™ 
butoxymethyl, isobutoxymethyl, tert-butoxymethvl JT , \ 

(hydroxymethyDbenzofuran-S-ylWeZ « "f™"^^**. 

15 tnfluoroethoxymethyDbenzofuran-S-yDoxymethvl STT^' ^ 

yDox^ethyl, (t rifl uo r o m ethylp h enyi;o x ™' (2 - 3CetylbenZ ° fUran - 4 - 
morpholinophenylJoxymethyUfluorophenyDoxymethyl 
difluorophenyDoxymethyl, (trifluoro P heny])oxymethyl ' 

20 Z ^-ofluorophenyDoxy^ethyl 

20 (mtrophenyDoxymethyl, (cyanophenyl)oxymethyl n 

cyanophenyDoxypropyl, 3<fluoro P ^nyl)met h yl OX y) P Z^ 3- 

and the ]ike> J e > * 

^Z 0Ph 7 lhX T thyl ' ^^—PWDoxymethyl, 
m rophenyDoxymethyl, (cyanophenyDoxymethyl and 
(chlorophenyl)oxymethyl. 

means unsubstituted or substituted lower (lower alkvlthinl.lt i , 

eye oaky, a k y lthio)alkyl. lower dower a>k y lsuUu,vl>alky> L 
ary,su,„„ y )a ,M low er (ara^MSnvlJalkvl, <JL£££w« 
(cycloalMalMsuM^DalM, lower (lower 
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(arylsulfonyl)alkyl, lower (aralkylsulfonyl)alkyl, (cycloalkylsulfonyl)alkyl or 

(cycloalkylalkylsulfonyl)alkyl, optionally substituted with one or more 

substituents independently selected from haloalkyl, lower alkyl, lower alkoxy, 

lower alkoxycarbonyl, hydroxy, halogen, cyano, nitro and morpholino. More 
preferably, "— Q 4 — S (0) X R 8 " means methylthiomethyl, ethylthiomethyl, 

propylthiomethyl, isopropylthiomethyl, butylthiomethyl, isobutylthiomethyl, 
tert-butylthiomethyl, (2-phenylethyl)thiomethyl, phenylthiomethyl, 
(chlorophenyl)thiomethyl, (trifluoromethylphenyl)thiomethyl, 
(morpholinophenyl)thiomethyl, (fluorophenyl)thiomethyl, 
(difluorophenyl)thiomethyl, (trifluorophenyl)thiomethyl, 
(tetrafluorophenyl)thiomethyl, (bromofluorophenyl)thiomethyl, 
(nitrophenyl)thiomethyl, (cyanophenyl)thiomethyl, methylsulfinylmethyl, 
ethylsulfinylmethyl, propylsulfmylmethyl, isopropylsulfinylmethyl, 
butylsulfmylmethyl, isobutylsulfinylmethyl, tert-butylsulfinylmethyl, (2- 
phenylethyDsulfinylmethyl, phenylsulfinylmethyl, 
(chlorophenyl)sulfinylmethyl, (trifluoromethylphenyl)sulfinylmethyl, 
(morpholinophenyl)sulfmylomethyl, (fluorophenyl)sulfinylmethyl, 
(difluorophenyl)sulfmylmethyl, (trifluorophenyl)sulfinylmethyl, 
(tetrafluorophenyl)sulfinylmethyl, (bromofluorophenyl)sulfinylmethyl, 
(nitrophenyl) sulfinylmethyl, (cyanophenyl)sulfinylmethyl, 
methylsulfonylmethyl, ethylsulfonylmethyl, propylsulfonylmethyl, 
isopropylsulfonylmethyl, butylsulfonylmethyl, isobutylsulfonylmethyl, tert- 
butylsulfonylmethyl, (2-phenylethyl)sulfonylmethyl, phenylsulfonylmethyl, 
(chlorophenyl)sulfonylmethyl, (trifluoromethylphenyl)sulfonylmethyl, 
(morpholinophenyl)sulfonylmethyl, (fluorophenyl)sulfonylmethyl, 
(difluorophenyl)sulfonylmethyli (trifluorophenyl)sulfonylmethyl, 
(tetrafluorophenyl)sulfonylmethyl, (bromofluorophenyl)sulfonylmethyl, 
(nitrophenyl)sulfonylmethyl, (cyanophenyl)sulfonylmethyl and the like, more 
preferably ethylthiomethyl, propylthiomethyl, terf-butylthiomethyl, 
isopropylthiomethyl, (fluorophenyl)thiomethyl, (difluorophenyl)thiomethyl, 
(trifluorophenyl)thiomethyl, (bromofluorophenyl)thiomethyl, - 
(nitrophenyl)thiomethyl, (cyanophenyl)thiomethyl, (chlorophenyl)thiomethyl, 
ethylsulfinylmethyl, propylsulfinylmethyl, tert-butylsulfinylmethyl, 
isopropylsulfinylmethyl, (fluorophenyl)sulfinylmethyl, 
(difluorophenyl)sulfinylmethyl, (trifluorophenyl)sulfinylmethyl, 
(bromofluorophenyl)sulfinylmethyl, (nitrophenyl)sulfinylmethyl, 
(cyanophenyl)sulfinylmethyl, (chlorophenyl)sulfinylmethyl, 
ethylsulfonylmethyl, propylsulfonylmethyl, fert-butylsulfonylomethyl, 
isopropylsulfonylmethyl, (fluorophenyl)sulfonylmethyl, 
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(diauorophenyl)sulfonylmethyl,(trifluorophenyl)sulfonylmethyl, 
(bromofluorophenyl)sulfonylmethyl, (nitrophenyl)sulfonylmethyl, 
(cyanophenyl)sulfonylmethyl and (chlorophenyl)sulfonylmethyl. ' 

In a further preferred embodiment, the invention comprises compounds 

« /OR" « 

5 of formula [I], wherein R 1 is - p (°K 0R8 , wherein R 8 and R 9 are 

independently hydrogen, unsubstituted lower alkyl, aralkyl, cycloalkyl, 
cycloalkylalkyl or an aromatic ring or aliphatic ring which may contain 

u S OR 8 « 

heteroatom(S), preferably 1 to 3. Preferably, - p <0>< OR9 means di-(lower 
alkoxy)phosporyl or di-(aryloxy)pho S phoryl. More preferably the group means 
10 dimethoxyphosphoryl, diethoxyphosphoryl, diisopropoxyphosphoryl, 

dipropoxyphosphoryl, dibutoxyphosphoryl, diphenyloxyphosphoryl and the 
like, more preferably diethoxyphosphoryl and diisopropoxyphosphoryl. 

In a further preferred embodiment, the invention comprises compounds 
of formula [I], wherein R 1 is "- CH = N OR»« wherein R 8 is hydrogen, 

15 unsubstituted or substituted lower alkyl, aralkyl, cycloalkyl, cycloalkylalkyl or 
an aromatic ring or aliphatic ring which may contain heteroatom(s) 
preferably 1 to 3. Preferably, " CH » N OR 8 " means unsubstituted or 
substituted lower (hydroxyimino)alkyl, lower (lower alkoxyimino)alkyl, lower 
(aralkyloxyimino)alkyl or lower (aryloxyimino)alkyl. More preferably the 

20 group means (hydroxyimino)methyl (methyoxyimino)methyl, 

(ethoxyimino)methyl, (propoxyimino)methyl, (isopropoxvimino)methyl, 
(butoxyimino)methyl, (isobutoxyimino)methyl, (te^butoxyimino)methyl, {(2- 
phenylethyl)oxyimino}methyl, (benzyloxyimino)methyl, and the like, more 
preferably (methyloxyimino)methyl, (ethyloxyimino)methyl, (tert- 

25 butoxyimino)methyl and (benzyloxyimino)methyl. 

In a further preferred embodiment, the invention comprises compounds 
offormula [I], wherein R' is -CH = N-N<^", wherein R 9 and R» are 

independently hydrogen, unsubstituted or substituted lower alkyl aralkyl 
cycloalkyl, cycloalkylalkyl; or R 9 and R» may form an aliphatic ring together 
30 with the adjacent nitrogen, which may contain further heteroatom(s), 



" . R 9 » 



preferably 1 to 3. Preferably, — CH = N— N <^ means 

(formylhydrazono)methyl, unsubstituted or substituted {(lower 
alkyl)hydrazono)methyl or (arylhydrazono)methyl, optionally substituted with 
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one or more substituents independently selected from halogen, lower alkyl or 
lower haloalkyl, or iminomethyl substituted with a heterocyclic ring which is 
optionally substituted with lower alkyl. Preferably, the group means 
(dimethylhydrazono)methyl, (pyrrolidinylimino)methyl, {4-(l,2,4- 

5 triazolyl)imino]methyl, {(4-methylpiperazinyl)imino)methyl, 
(morpholinylimino)methyl, (formylhydrazono)methyl, 
(phenylhydrazono)methyl, (fluorophenylhydrazono)methyl, 
(difluorophenylhydrazono)methyl, (trifluorophenylhydrazono)methyl and the 
like, more preferably (pyrrolidinylimino)methyl, {(4- 

10 methylpiperazinyl)imino}methyl and (morpholinylimino)methyl. 

In a further preferred embodiment, the invention comprises compounds 
of formula [I], wherein R l is *— CH = CH- R 8 " wherein R fl is hydrogen, 
unsubstituted or substituted lower alkyl, aralkyl, cycloalkyl, cycloalkylalkyl or 
an aromatic ring or aliphatic ring which may contain heteroatom(s), 

15 preferably 1 to 3. Preferably, "— CH = CH- R 8 " means lower alkoxyvinyl, lower 
alkylvinyl or arylvinyl, optionally substituted with one or more substituents 
independently selected from lower alkyl, halogen, cyano, lower halomethyl, 
morpholino or nitro. More preferably the group means 2-ethoxycarbonylvinyl, 
2-methylvinyl, 2-ethylvinyl, 2-propylvinyl, 2-isopropylvinyl, 2-butylvinyl, 2- 

20 isobutylvinyl, 2-(tert-butyl)vinyl, 2-phenylvinyl, 2-(chlorophenyl)vinyl, 2- 
(cyanophenyl)vinyl, 2-(trifluoromethylphenyl)vinyl ) 2- 
(morpholinophenyl)vinyl, 2-(fluorophenyl)vinyl, 2-(difluorophenyDvinyl, 2- 
(trifluorophenyl)vinyl, 2-(tetrafluorophenyl)vinyl, 2-(bromofluorophenyl)vinyl, 
2-(nitrophenyl)vinyl, 2«(cyanophenyl)vinyl and the like, more preferably 2- 

25 (fluorophenyl)vinyl, 2-(difluorophenyl)vinyl and 2-phenylvinyl. 

In a further preferred embodiment, the invention comprises compounds 

? 8 , qLr9 

of formula [I] , wherein R 1 is " r1 ° wherein R 8 , R 9 and R 10 are 

independently hydrogen, unsubstituted or substituted lower alkyl, aralkyl, 

cycloalkyl, an aromatic ring or an aliphateic ring which may contain 

30 heteroatom(s), preferably 1 to 3, or with R* and R 10 forming an aliphatic ring 

which may contain further hetroatom(s), preferably 1 to 3, together with the 

adjacent nitrogen; and Q B is a single bond or carbonyl. Preferably, 

R 8 Q*-R 9 
-C(0)-N-N 

" H " means unsubstituted or substituted N'- 

arylhydrazinocarbonylj N-arylhydrazinocarbonyl, N -benzoyl- 



Printed from Mimosa 



WO 00/37464 

PCT/EP99/09763 

-18- 

hydrazinocarbony, N'-(4- m0 rpholin.4-ylcarbamovn or N' ( • J - 
hyd raz i nocarbonyl . More preferaWy I ^^^^^ 

5 

R J is hydrogen, unsubstituted or submit,,**,! i „ , 
cycloalkyl or cycloalkylalkvl mJ T u W ^ aralk ^ 
cycloalkyl. * * * unsub ^uted lower alkyl or 

In the above, the term "unsubstituted lower alkvl" n^f io 
10 methyl, ethyl, propyl, butyl and isopropyl and Ttle hte 1 / 

and ethyl. Pyi ana tne llke > ™re preferably methyl 

"Substituted lower alkyl" preferably means hydroxymethyl 
ethoxymethyUminomethyl and the like, M ,JLa£2L^ 

"Cycloalkyl» P referably means cyclopropyl and the like. 
" "Cycloalkylalkyl-preferably means cyclopentylmethyl and the like. 

heteroatom( S ) together with the adjacent N and Q'. 

In the above, "unsubstituted lower alkvl" nrrf^w 
propyl, isopropyl, isobutyl , (cr , buty , ^tSbS^S^T 
* preferably m ethyl, ethyl. ^ J^T — 

independently selected from loJ^ZTEf " """^ Subslitlle '" s 

l.l-dimethyl-2-hydroxyethvl 3 I • j , ! * ^ '° Wer e * 

like, ■norepreferably Ll-dimethyl^-hyd^ye^ » d 
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"Unsubstituted aromatic ring" preferably means phenyl, pyrazinyl, 
pyrimidinyl, pyridazinyl, pyridyl, imidazolyl, triazolyl, thienyl, furyl, prolyl, 
pyrazolyl, thiazolyl, indolyl, benzoimidazolyl and the like, more preferably 
pyridyl. 

5 "Substituted aromatic ring" means an "unsubstituted aromatic ring" as 

defined above, substituted with one or more substituents independently 
selected from methylenedioxy, lower-alkyl, lower alkoxy, halogen, and aryl, 
unsubstituted or substituted amino. Most preferably the term means 
benzo[l,3]dioxol-5-yl, 4-N,N-dimethylaminophenyl, chloropyridyl, 5-methyl-4- 
10 imidazolyl, N-methyl-2-pyrrolyl, 2-phenyl-4-imidazolyl, 5-methyl-2-pyrazinyl 
and the like. 



f 



r- X 



\ — > 



Unsubstituted 3 to 7 membered ring which may contain heteroatom(s)" 
preferably means cycloalkyl, piperidyl, pyrrolidinyl, more preferably 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 4-piperidyl, 3- 
15 pyrrolidinyl and the like, and most preferably cyclohexyl. 

"Substituted 3 to 7 membered ring which may contain heteroatom(s) w 
preferably means l-ethyl-4-piperidinyl, H3-pyridylmethyl)-4-piperidyl, 1- 
indanyl, 4-methyl-l-piperazinyl, tetrahydrofuran-2-one-3-yl, l-benzyl-3- 
pyrrolidinyl and the like. 

20 (2) "unsubstituted aliphatic ring formed by R 8 and R 7 together with the ~ Y 0 
adjacent Q 2 , N and Q 3 ring which may contain further heteroatom(s)" ' A 

preferably means piperidine, morpholine, thiomorpholine piperazine, ■, 
pyrrolidine and the like. "Substituted aliphatic ring formed by R 6 and R 7 
together with the adjacent Q\ N and Q s which may contain further — — ■-— ^ 

25 heteroatom(s)" preferably means 4-aminomethylpiperidine, 2- ^0^ X 10 *~ f 

methylpiperidine, 3-aminopyrrolidine and the like. ^ 

C^) "Aliphatic ring" formed by Q l and R 6 together with adjacent N and Q 2 
which may contain further heteroatom (s) preferably means a piperidine ring. 
30 And thus, when Q 1 and R 6 form an aliphatic ring which may contain further 

heteroatom(s) together with adjacent N and Q 2 , the radical — Q 1 — N C * " 

Q 3 — R 7 

in the formula [I] preferably means 
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end 



/•Q 3 — R 7 



In a preferred embodiment the invention comprises compounds of 
Wr afcyl. n " hydr ° gen ™ d R? " or substituted 

In a further preferred embodiment the invention comprises compounds of 
formula [I], wherein R is hydrogen and R 7 is an aromatic ring or a 3 to 7 
membered aliphatic ring which may contain heteroatoms. 

In a further preferred embodiment the invention comprises compounds of 
formula [I], wherem R is unsubstituted or substituted lower alkyl and R 7 is 
unsubstituted or substituted lower alkyl. 

In a further preferred embodiment the invention comprises compounds of 
formula [I] wherem R« is unsubstituted or substituted lower alkyl and R 7 is an 
aromafcc nng or a 3 to 7 membered aliphatic ring which may contain 
heteroatoms. 



Q 1 is unsubstituted or substituted lower alkylene other than 
unsubstituted or substituted methylene; 

In the above, ^substituted lower alkylene" preferably means ethylene 
tnmethylene, tetramethylene and pentamethylene and the like, more 
preferably trimethylene and tetramethylene. 

"Substituted lower alkylene" preferably means -CH 4 CH(OH)CH.- 
-CH(CH 3 )CH CH,, -CH^CHKH,), -C^NHC^CH, and the like 
more preferably -CH,CH(OH)CH -. ' 



Q'and Q 3 are a single bond, or unsubstituted or substituted lower 
alkylene; 




10 
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ln the above, "unsubstituted lower alkylene" preferably means 
methylene, ethylene, trimethylene, tctramethyleno and pentamethylene and 
the like, more preferably methylene and ethylene. 

"Substituted lower alkylene" preferably moans -CH(CH> and the like. 

5 In a preferred embodiment the invontion comprises compounds of 
formula [I], wherein Q' and 9* are each a single bond. 

In a further preferred embodiment the invention comprises compounds of 
formula [II, wherein Q* is a single bond and Q' is a single bond or 
unsubstituted or substituted lower alkylene. 

In another preferred embodiment the invention comprises compounds of 
formula UJ, wherein R 1 is -Q 4 -R* (where Q' is carbonyl andR* is an 
unsubstituted or substituted, preferably substituted aromatic ring which may 
contain heteroatomfo), e.g. bcnzoimidazolyl preferably substituted with 
halogen, such as fhioro, lower alkyl, such as methyl, pyridinyl-lowcr alkyl, 
ir such as pyridinyl-ethyl and/or morpholinyl-lower alkyl, such as morpholinyl- 
ethyll; B l is lower alkyl, e.g. methyl;Q' is lower alkylene, e.g. propylene; Q is 
a single bond; Q' is unsubstituted lower alkylene, e.g. methylene; Q is 
carbonyl- R', R 4 , TC and R° arc hydrogen; and R 1 is an aromatic ring which may 
contain heteroatoms, e ;g : phenyl, pyridyl pyrimidinyl and the like, preferably 
20 pyridyl. 

Preferred Mcyclic compounds in accordance with the present invention 
are as follow* (Each compound No. coincides with tho compounds in each 
Example described hereinafter): ^.v//-^ 

1. g-cycloprotol^^ 4$$? tn " 

benzofuran-2-carbdxylic acid ethyl ester 

3-i$opropyl^{3-Kpyrid^^ 

benzofuran-2-carboxylic .acid ethyl ester ® l CJ^, .,, t 

3- ethyl-^:[3.[{pyrLdin-3-ylmethyl)-aminol-propoxy|- J "^p 
benzofuran-2-carboxylic acid ethyl ester w o 

4- {3-[(pyridin-3-yimethyI)-amin , 
carboxylic acid ethyl ester ^ t 
4-(3-ierf-butyl amino-propoxy)-3-propyl-benzofuran-2- ^ 

carboxylic acid ethyl ester & gY 



25 



30 




W 



WO 00/37464 



PCT/EP99/0$7£J 



- — - — *ri*-f- 



«n<g> 



•7T MC ^ 



(3) 
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6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

IS. 

19. 

20. 

21. 



■22- 



3-butyl-4-(3-/e;^-butylamino.propoxy).b e nzofurai>2-carboxylic 
acid ethyl ester 

3- aminomethyl-4-l3-l(pyi-idin^^ylmethy] )-amino]-propoxy}- 
ben2ofuran-2-carboxylic acid ethyl ester 

4- (3-tert-butylaniino-propoxy)-3-hydroxy m ethyl.benzofuran-2- 
carbox^Kc acid methyl ester 

4-(3^rt.butylamino-propoxy)-3-ethoxymcthyl-benzofuran-2- 
carboxylic acid othyl ester 

(3-cyc]opropyl-4-(3-[(pyridin-3.ylmcthyl)-aminoJ-propoxyj. 
bonzofuran-2-yJ)-niGthanol 

(3-methy]^-(3-I(pyridin-3-ylmethy])-amino]>propoxy}- 
benzofuran-2-yl)-methanoI 

{3^2K2,4nlifluoi-ophBnoxymcthyl)-3-inethyl-benzofui'aii-4- 

yloxy]-pTopyl}-pyridin-3-ylmethyl-aminc 

<3-[2K3-trifluorbmethyi^^^^ 

4-yloxy]-propyl}-pyridin-3-ylmethyl -amine 
f3-(2-phenoxjnriethyf-3-mcthyI-ben2ofuran 
pyridiii^3-34mei!hy]-ainixie 
(342-(2-fl'uorop^ 

propy]}*pyridixi-3-y]methyl^amine 

l3-[2-(3-fluorophenoxymethyI^^ 

propy]j-pyridin-3-ylniethyl-amiiiG 

{3-I2<4-fluorophehoxymet^ 

propy]J-pyridin-3-ylmethyl«aniine 

{3-l2-(2,3-dinuorophenoxyinetliyl>3-metLyl-beii2^furan-4^ 

yloxyl-propylJ^pyrL^H-iyimcthyl-aminc 

(3-[2<2,5-difluorophen^ 

yloxyl-propyl}-pyridin^3-yliriethy]-amine 

yloxyJ-pippyU-pyridin-3-ylmethyl -amine 
{3-[2-(2A4-trifhiorophon^ 
yloxy]-pi-opyI}*pyridin-3-ylmethyl -amine 
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22. {3^2-(2 > 3 ) 5-trifluorophenoxj^xethyl)-3-methyl-b6nzofuran^^ 
yloxy]-propj y l}-pyridin-3-ylmethyl-amine 

23. {3-[2<2 f 4,5-trifluorophenoxy^ 
oK-c-^l yloxy]-propyl}-pyridih'3-ylinethyl-aminc 

9^M'.-<y _ 24. (342-(2,3,6-trifluorophenox^ 

^oK/°-^ yloxyl-propyU-pyridin-3-ylmethyl-amine 

H YS> 25. {3^2-(2,4,64;nfluoropheno>^ 

2Xo-tey Tl yloxy}-propyiy-pyridin-3-y]methyl*amine 

,„K^ 26. {3-l2-(2,3,4,5 l 6-pentafluorophenoxymethyl)-3-methyl- 

ben2ofiiran-4-yloxjO-propyl}-pyridin-3-ylrnethyl-amine 

27. {3-l2-(3, 5,-bi8trinuoromethyIphenoxymethyI)-3Tincthyl- 

o-^ ' ben7oturan-4-yloxy]-propyl)-pyridin-3-yImethyl-amuie 

^uh"-® 28, {342-(3-morpholto-phcM 

£^0^ ^ yloxyl-pmpy^-pyridin-S^yl&ethyl-amin^ 

^'""ncgr 1S 29. {342^4^norpholin-phenoxytnethyl)-3-mGthyl-benzofuraii-4- 

CC"'C"l^* r-\ » : .-.'t'.' 

"^^■ffl-tf yloxy]-pit)pyI}-pyridin-3-ylmethyl-ainine 

^nh~($) 3Q {3^2^4-chloropW 

p -®"* propyl)-pyridin-3-ylmetliyl-omine 

20 propyl]-pyridin-3-ylmethyi-aiiiine 

/v^hh.^ 32, 4-{3-mcthyl-4^3-[Cp^idin-3-ylmethyl)-aminoJ-propo>:y)- 

beazofaran-2-ylmethdxy)-benzonitrao 

Mf-^p 33. {3^3^\ethyl'2-(2V2/2-trifluoro-cthox>TnetbyI)-benzofuran-4- 

^o^P^tti^ yloxy]-propyU-pyridin-3-ylmetliy]-amine 

0 ^' J 2&3 34. (4-hydimy-piporidiii^^ 

r r i( ylmethyl)-annno]-pro^ 

bonzofuran-2-yll-thethanone 
35. l5^3-inethyl-4434(pyi : idin-3-ylmethyl)-amino]-propoxy)- 

Jrr~ ir * ; \ „ ben2ofaran-2-ylmethoxy)-benzofuran-2-yl]-piperazin^l-yi- 

30 0 mcthanone 
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5- l3-methyl-4-l3-[(pyridin-3-ylmethyl)-amino]-propoxylJ- 

benzofuran-2-ylmethoxy] : bciizofuraii-2-carboxylic acid ethyl 
ester 

7-[3-m6tliyl.4.[3-[(pyridm-3-yImethyl)-amiao]-propoxy]J- 

benzofuran-2-yImetho^rl].benzofuran-2^arl>o^]ic acid ethyl 
ester 

6- (3-cyclo P ro P yl.4.{3-[(pyridin^.ylinethyl)-aminol-propoxy}- 

benzofuran-2-ylmethoxy)-bcnzofuran-2-carboxy]ic acid ethyl 
ester 

5-[3-methyl-4-[34(pyridin>3-ylmethy1}.arauio]-propoxylJ- 

benzofuran.2-ylmet3ioxyl]-bcn2ofuran.2^arboxyii c ncid amide 

l5-{3-methyM-[3-[Cpyridin-3-yliiiethyl)-amiiioJ-propoxyIJ- 

ben7,ofuran-2-ylme'thox>li.beixzofuran-2-yl].methanol 

[3-t2-(2-kminomethyi-benzofuran-6-ylmethyl)-3 r niethyl- 

boRZofuraQ-4-yloxyl-propyl].pyridin-3.y]mGthyl-amine 

[3-[2.(2-ethoxymcthyl-benzofuran-5-y]oxymethyl)-3-methyl- 

benzofurari.4-yioxy]-propyI]-pyridin-3-ylmethyl-amine 

[3-[3-methyl-2-[2-(2,2 J 2-trifluoro-ethoxymethyl).benzofuraii.5. 

yloxymcthyl]-bem:ofuran-4-yIoxy]-propyll-pyridiii-3-y]methyl- 
aminc 

1- [5-(3-meUiyl-4^3-[{pyridin-3-ylmethyl>-amin(>]. p ropoxy}- 
benzofuran-2-ylmetho' X y)-benzofuran-2-yl]-ethanone 

2- [5-(3-HQethyl-4-(3-[(pyriain-3-ylmethyl)-amino]-propoxy)- 
betizoforah-2-ylmetKoxyVbcnzofuran-2-y]].propan-2-o] 
{3-[2-(2-ethoxymcthyl-bGnzofuran-5-yloxymethyl)-3-methyl- 
benzofuran-4-yloxy].propyl} ^thyl -pyridin-3-yliiiethvl-aminc 
{3-f2<2,4-dinuo'ro-phenoxymethy])-3-methyl-beiizofuran-4-- 
yloxy]-propylJ-inetiiyj.pyridin-3-ylmethyl -amine 
6-(3-cj^lopix)pyl-443-[(Ryridfc 

benzofuran^2^ylinethoxy).benzofuran-2-carboxylic acid 
ethylamide 
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48. 5-(3-cyclopropyl4-{3-l(pyridin-3-ylmethyl)-aminol-propoxy}- 
benzofuran-2-ylmethoxyVben.2ofuran-2-carboxylic arid 
cydopropylamide 

49. 3-(4-l2^2-etlioxymethyl-benzofuran-5-yloxymethyl)^*methyl* 
benzofur^^-yloxy]-piperidin-l-ylmethyl]-pyridine 

50. [5-[3-methyl-4-(l-p^dm-3^ 
benzofuran'2-y]methoxyI-ben7*ofuran'2-yl 1 -methanol 

51 . acetic-acid 543-methy]-4-(l-pyridin-3-ylmetliyl.piperidin-3- 
yln-kethoxy)-bcnzofuran-2-ylTiiethoxy]-benzofuran-2-y]mcthyl 
ester 

52. l3-(2-ethoxymethyl-3-methyl-benzofuran-4-yloxy)-prapyl]-- 
pyridin-3-ylniefhyl-amine 

53. [3-I2-(2-cyclohexyl*cthox^ 
yloxyl-propyl]-pyridin-3-ylmethyl-amino 

54. [3-[2<S,f^dLrnethoxy-benzyloxym^^ 
4-ylox30-propyl]"Pyridin-3-ylmcthyl*amirie 

55 . isopr opyl- [3-(3-methyl-2-phenethy lsulfanyhne thyl- 
bcii2ofuran-4-yloxy)-propyl] -amine 

56. l3^3-mcthyV2-pliedethyls^ 
propylJ-pyridin-3-ylniethyl-amine 

67, l3^3-nietiiyl-2-phehylisiilfany]mcthyI-benzofu 
propyl]-pyridin-3-ylmethy(-am.ine 

58. (342-(<Uchloro-phenylsulfanylm^ 
yloxy]-propyl|-pyridin-3-yImethyl-arDine 

59. [S-[2-(4H:hlor^ 
yloxy]-pTopyl|-pyridin-3-ylmethyl-amiue 

60. [3-(2-ethylstilfanylrnefr^^ 
pTopyl]-pyridin-3-ylmethyl-amine 

61. (RS)-l343-T)iethyl-2-(2-phenyl^thylsuliinylmethyl)- 
benzofuran^4-yloxy] -propyl] -pyridin-3-ylmothyl-arnine 

62. 3-methyl-4-{3'-f(pyridin-3-yiniethyl)-araino]'propoxy}- 
benzofuran-2-carboxylic acid (2_-cyclohexyl-ethyl)-arnide 
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63. 3"inethyl-4-(3-pyrrolidLa-l-yl-propoxy)-l)eazofuran-2- 
carboxylic acid (2-cyclohexyJ-ethyl)-aanide 

64. 4-[[4^3-tert-butylamino-propoxy)-3-methyl-bon5iofuraTi-2- 
carbonyl}-aininol-bemoic acid Qthyl ester 

65 . 2- [[4-(3-to^-butylamino-propoxj0-3-Tne thyl-benzofuran-2- 
carbonyl]*amino] -benzoic acid ethyl ester 

66. 3-melhyM-{34(p) J ridin~3^ 
carboxylic acid (2,4-difluorophcnyl)-amide 

67. 3-mGthyl-4-(3-I(pyridm-3-ylniethy])-ammo]-propoxy}- 
benzofuran-2-carboxyiic acid (2,3,4-trifluorophenyD-ainide 

68. 3'methyl-4^3-[(pyridin-3-ylmethyI)-ammo]-propoxy). 
benzofuran-2-carboxylic acid (2-fluorophenyl)-aniide 

69. 3-mcthyl-4-(3-[(pyridin-3-ylmethyl)-amiiLo].pTopoxy}- 
benzofuran-2-carboxylic acid (4-morpliolin-4^yl-phenyI}^aiTiidc 

70. 3Mnethyl-4-(3-[(pyridm-3-yLmethyl)-amLno]-propoxy)- 
benzofurah-2-cart>oxylic acidbenzo[l l 3]dioxol-5-yl amide 

71. 3-mcthyMM3-[(pyrii^^ 
bciizofuran-2-carboxylic acid (3,5-dimethoxy-phenyl)-amide 

72 . 3-me thyl-4-{3- ((pyri d in-3-ylmethyl)-amLjio]-propoxy)- 
benzofurah-2-carboxylic acid phenyl-amide 

73. 3-methyl-4-{3-[(pyricUn-3-yim^^ 
benzofuran-2-carboxylic acid (4-chloro-phenyl)-umide 

74. 3-mefchyl : 4-{34(pyricUn-3-^ 
benzofuran-2-earboxylic acid (2-chloro-phenyl)-amide 

75. (3-nicthy[4-{3-[pyri 

ben2ofura.n-2-yl phosphorite acid diethyl ester 
76* (3-mcthyl-4-f3-[pyridin-3-ylmcthyl)-amino]-propoxyJ- 
benzofuran-2-yl phosphonic acid diisopropyl ester 

77. 2-^4-l3-(<e/•^butylamino)-propoxyJ-S-methy^beIlzofuran-2-y]}- 
oxazole-4-carboxylic acid ethyl ester 

78. 2^3'inethyM-{3-Kpyi4dii>3-yhnethyl)-amino]-propoxy)- 
beazofui^n-2-y])<»tazole-4~carboxylic acid ethyl ester 
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79. (4-xnethyl-piperazin-l-yl)42-(3-methyl-4-{3-Kpyridin-3' 
y]methyl)-aniinol-propoxyl-benzofuran-2-yl)-oxa2oV4-yl]- 

methanone 

80. 2-(3-inethyM-(3-((pyridin-3-ylnieaiyl)-ainino]-propoxy}^ 
benzofurari-2-yl)-oxa2ole-^carboxylic acid iBopropylamide 

81. (RB>2^S-rael^4-[8-I^^ 

benzofur^ acid (tetrahydro-furaii- 

2-yliuethyl)-ainide 

82. (RSVl-(2-l3-methyl"4-l3-Kpyridin.3-ylmethyl)-amino]- 
propoxy]-bcn^ofuran*2-yl]-oxazole-4-carbonyl]--piperidine^ 

carboxylic acid ethyl ester 

83 . l2-(3-mothyl-4-{3- [(pyi*idin-3-y]methyl)-amino] -propoxyl - 
benzofuran-2-y]>oxazol-4.yl]-tbiazolidin-3-yl-methanone 

84. 2-(3-methyl-4-{34(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2'y])-oxazole-4-carboxylic acid (3,5-difluoro- 
phenyl)-amide 

85. 2-(3-methyl-4-{Mte^ 
benzofuran-2-yl)-tbiazole-4-carboxylic acid ethyl ester 

86. 2-12-13-irie^ 
ben2ofuran-2-yl]-oxftzol-4-yl]-thia'zole-4-carboxylic acid ethyl 

ester 

amiiio]-propoxy)-benzofuran-2-ylHrans-4,5'dihydro-oxazole-4- 

carboxylic acid ethyl ester 

88. di-[5^yclohoxylmelhyl-2-(3-methyl-4-(3-[(pyridm-3-ylmethyl)- 
nTnino].propoxy}.bcnzofuran.2-yl)-trans^ t 5-dihydro-oxazol-4- 
yl]-(4-metliy]-piperaziii : l-y]])-inetharione 

89. dl-[542 f 4-difluor^ 
ylmethylVaminoji^^ 
dibydro-oijiMl-4-yl]-(4.inethy]-pipera 
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® dYt 90 ' C ' cyclohex ^ ethyl ' 2,(3 - meth y I - 4 -{3-((pyridin-3-ylmethyl)- 

aniino]-propoxy}-benzofuran-2-yl)-oxa2ole-4-carboxyJic acid 
co+i. efchyl ester 

/ft © ^ 4 ' [2 " hy ^ x y- 3 - r( Py ri ^ n -^ lme %l>-amino]-pro P oxy]-3- 

6 mcthyl-benzofuran-2-carboxylic acid ethyl ester 

^ jrj^wK (§P 4 ^ 2 -Mro^-3-isopropylaraijio-propoxy)-3-niethyl-benzofuran- 

i j ^S.'""^ 2-carboxylic acid cyclohexylainide 

CH*t0) » ~ """" - 




6)^. [4-(2-liydroxy-3-isopropylamino-propoxy).3-methyl- 
•£) WJ^HW! ben20furan-2-ylJ-piperidin-l.ygffi^e> 

, 10 4 -( 2 - h y drox y-3-isopropylaniino-propoxy;-3-raethyl-bonzofufan- 

€<D f^^ 1 ^ 2-carboxylic acid ethylamide 

4-(2-hydrox7.3-isopropylamino-propox30-3-methyl-benzofuran- 
V ® (sM 2^carboxylicucici '2-cyclohGxyl-ethyI ester 

3-niethyM-{34(pyi'idin-3-ylmetliyl)-aminoJ-propoxy}- 
^9yi:v 15 benzofuraa-2-carboxylic acid ethyl ester 

j^un^& 97. • 3-methyM-(3-(2-p^^ 

beri2ofuran-2'-carboxylic acid ethyl ester 
c /v^nm-<§ 9S - 4 -< 3 * beM y lan »rio-propoxy)^3^^ 

@ &Wv acid ethyl : esier - • '.v> 

, ^ ^Vv benzofuran-2-carboxylic acid ethyl ester 

o^w/l-O^ 100. 4^3^ 1*benzyl-piperidm4rylamino)-p r^oxyV^ 

(Too) kVtT' ... - — 

' ^>^i 1/ benzol uran-2-carboxylic acid ethyl eater 

o-vs^ 101 - 4 "(3-(indan-l'ylamino)-propoxy)- 3-methyl-benaofiiran-2- 



<s> 



<3CX 25 carboxylic acid efchyl ester 



OX* benzofuran-2-carboxylic acid ethyl ester 

,^-nh^O^>0 103 " 3 " meth y 1 " 4 ^3- (^ : P^diri-3-ylmethyl^ 
Clip t^bl^C Ctl . r , propoxy]-benzofurah-2rcarboxylic acid ethyl ester 

0 104. 4-(4-te^butyIamino:bu^ 
(j7{) J' " Wi 1 carboxylic acid' ethyl ester 
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105. 4.(5-^r^-batylamiao-pentyloxy>3-m6thyl-bBnzofuran-2- 

carboxylic acid ethyl ester 
106-1, 3-mcthyl4-[l-methyl^3'[(pjddn-3-ylmeihyl)-aminc>]-propoxyl- 

bcnzoturan-2-carboxylic ncid ethyl ester 
106-2. 3-methyi^-[3-[(pjTidin-3*ybnethyl)-ammol.butoxyl- 

beOTo£uran-2-carboxylic acid ethyl ester 

107. 4-(2-ter#-butyiamino-ethoxy)^-methyl-bonzofuran-2- 
carboxylic acid ethyl ester 

108. 3Mneth3'l-4^1-pyridm-3-ylmethyl-piperidin-4-yloxy^ 
ben2ofuraa-2-carboxylic acid ethyl ester 

109. 3-mctiiyl-4-[3-(l-pyridin-3-yl-ethylamino)-propoxy]- 
benzofuran-2-carboxylic acid ethyl ester 

110. 4-(3-guanidmo-propo^ 

acid ethyl eater hydrochloride 

111. 3-motbyi4-U-pyridi^ 
beiizofuron-2-carboxylic acid ethyl ester 

112. 4- [3 -( 1 -ben zyl -pip er idin-4-y la mino)-pr opoxy] -3-methy 1- 
benzofuran-2-carboxylic acid phenetbyl-amide 

113- 6-bromQ-A-(3-ter/-butylami^^^ 

2- carboxylic acid ethyl ester 

1 14. 3-methyl-*M3-l(pyi^ 

carboihioic iKid (2;4-difluord-pHenyl)-mTiidc 

115. (5-methyl^^^ 
ylniethyl-aiTuno)-pVopoxyi-ben2X)furan-2-ylm 

116. ^(]3V[3-(3-methyl-i2-styryl-benzofura^ 

3- ylmetliyl-amine' " ; 

117. 13-(3-methyU2-phene%^ 
3-ylmethyl-amine 

118. l-(3-methyl-4-(34itey^ 
benzofuran-2-yl)-butan-l-one 

119. (3 -{2- I3-(3^fluoro-phenoxy)-propyl] -3-methyl-benzofuran-4- 
yloxy}-propyl)-pyridin-3-ylmethyl-aTnine 
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125. 



126. 
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120. (3-(2-lMg-fluoro-bBnzyloxy)-propyI]-3-mcthyl-beQzofuran-4- 
yloxy)-propyl)-pyridh>3-ylmethyl-ainine 

121. {3-[2-(4-nuoro-phenylsxilfanylmetliyl).3-methyl-benzofuraii-4- 
yloxy]-propyl)-pyridin-3-ylmethyl-amine 

122-1. l3-[2-(4-fluoro-benzenesulfinylmethyl>3-mcthyl-benzofuran- 

4-yloxy]-propyl)-pyiidiii-3-ylmethyl-ainine 
122-2. {3-[2.(4-fluoro- : fcenzenesri^^ 

4- y)oxyVpropyl}-pyridia-3-ylmcthyl-amine 

123. 3-methyl-4-f3-(methyl.pyridin-3-yhnethyl-amino)-propoxyl- 
bonzofuran-2-carbaldehydo O-ethyl-oximc . 

l3-mcthyl-4-l3-(methyl-pyridin-3-ylmothyl-amino)-propoxy]- 
benzofuran-2-ylmethylene}-morpholiii-4-yl-amine 
{3-methyl-d-[3-(incthyl-pyridiii-3-ylmethyl-amino)-propoxy]- 
benzofuran-2-ylmethylene}-(4-methyl-pipQrazin-l-y])-aminc 

5- fluoro-3-methyl-4-{3-{(pyridin-3-y]raet.hyl)-aminoI-propoxy}- 
benzofuran-2-carboxylic acid ethyl ester 

1 27. 7-fluoro ; 3-methyl4-{3-[(pj'ridiri-3-ykncthyI)-aniinoJ-propoxyl- 
benzofuran-2-carboxylic acid ethyl ester 

128. (3-methyl-4-{3-[(pyridin-3-ylmethyD-aminoJ-propoxy}- 
benzofuran-2-yl-p3Tidin-2-yI-methauone 

129. (5,G-clifluoro-l.methyl-lH-benzoimida7,ol-2-y l)-(3.methyl-4-{3- 
[(pyridin-3-ylmethyl)-anurioJ-propoxyJ-bcnzofuran-2-yl)- 
methanono 

130. (3-methyl-4-(3- [(pyridin-3-ylmethyJ )-aminoJ-propoxy) - 
btjnzofurai\-2-yl)-[l.(2-morpholm-4-yl-ethyl)-lH- 
benzoimidazol-2-yl]-methanone 

131. (3-methyl-4-(3-f(pyridm-3-ylm6thyl)-aniino]-propoxy}- 

benzofuran-2-yl)-fl-(2-pyridin-2-yl-ethyl)-lH-benzoimidazoU2- 

yll-methanone 

132. (4,5<limethyl-thi^ 

ylmcthy])-aminoj.propox3^}-benzofuran-2-yI)-mefchanone 
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133-1, (4,5-dimethy]-thiazol-2^^ 

ylmcthyl)*aminb]-propoxy]-ben2ofuran-2-yl)-methanone oxime 

133-2. (4,5-dimethyl-thiazoU2-yl)^^ 

ylmethyl)-amino]-propox3'J-benzofuraa-2-yl>methaTione oxime 

134 {^S^iinethyl-thiazol^-ylM^ 

ylmethyl)-amino];gropoxy}-benzofliran-2-yl)-m O- 

cthyl-oxime 

135. (4,5-dimethyl-thia2ol-2-y!)-(3-methyl-4-f3- Kpyridin-3- 
ylmethyl)-amino]-propoxy}-bcmzofuran-2-yl)-anothanone 0-(4- 

"nitro-bcnzyl)-oxime 

136. (4,5*dimethyl-thiazol-2^ 
ylmc1±iyl)-anuno]^propoxy)-ben2Cfuran ? ?-yl)-inethanoneO- 

phenyl-oximc 

137. (4,5-dimethyl^hi'azol-2-yl)-(3'nicthyl-4-{34(pyridin-3- 
y]methyl)-ainino]-propoxyl-ben2oruran-2-yl)-methanone O- 

allyl-oxirne 
1.38. 13- l2-(2-metho^^Kenyl^ 

propylJ-pyridin-S-yimetKyl-amine 
139-1. 3-methyl-4M34<pyridm-3-ylm 



3niicthyl-4M34(pyridi^ 

benaofuran-2-carboxylic acic(Nj)i-fluoro-phenyl)-hydrazide 



ys&v ? 



Oil) 



25^ 



140. 3-mcthyl-4-i^4(pyridin-3-ylmeibyl).aTninol-propoxy)- 
benzofuran-2-carboxylic acid N'-O-nitro-phonyD-hydrazide 

141. isoniratinic acid jqM3-meiliyl-4-{3-[Cpyridm-3-ylmethyl)- 
amino]-propoxy)-benzofuran-2-carbonyl)-hydrazide 

T ( '^L Further preferred bieyclic compounds in accordance with the present 
invention are as follows: 



o^y-n-f'U . . . 

^X,,^,®-- ? (6,6-difluoro4-methyl-lH-b^ 

? 30 ylmethylVaminoJ-propoxy}-ten2ofuran-2'yl)-methanone, 

(3-methyl-4-(3-l(pyridm-3-ylmethyl)-amino1-propoxyl-benzofuran-2-yl)-[l- 

(2-pyridin-2-yl-ethyl)-lH-benzoimidazol-2-yil-roethanone, and 
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(3-methyl.4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}-benzofuran-2-yl)-[l 
(2-morpholin-4-yl-ethyl)-lH-benzoimidazol-2-yl]-methanone. 

In summary, bicyclic compounds of the formula [I] of the present 
5 invention can be produced by either one or more of the following methods: 

A process for producing bicyclic compounds of the formula [IV], 




wherein R\ R 2 , R 3 , R\ R 5 , R 6 , R 7 , Q 2 and Q 3 are the same 



defined above, 



may comprise alkylating a compound of the formula [V], 




wherein R\ R a , R 3 , R 4 and R 8 are the same as defined above 

t 

with an alkylating agent of the formula [VI] 

Y X^? [VI] 



wherein Y is chloro, bromo, iodo, tosyloxy or mesyloxy, 
and aminating the resulting compound of the formula [VII], 
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R 1 tVI" 



wherein R\ R 2 , R 3 , R 4 and R 5 are the same as defined above, 
with an aminating agent of the formula Will], 
R ~ Q ^ qLr? [VIII] 



wherein R 6 , R 7 , Q 2 and Q 3 are the same as defined above. 

A further embodiment of the present invention comprises a process for 
producing bicyclic compounds of the formula [I] as defined above which 
comprises alkylating a compound of the formula [V], 




[V] 



10 



15 



wherein R l , R 2 , R 3 , R 4 and R 5 are the same as defined above, 

with a dihalogenated alkane, and aminating the resulting 
compound of the formula [IX], 



Halo 




[IX] 



wherein Halo is halogen, and R\ R 2 , R 3 , R\ R B and Q 1 are the 
same as defined above, 

with an aminating agent of the formula Will] 
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r-q1 m .q'-r 7 
H rvmj 

wherein R 6 , R 7 Q l and Q 3 are the same as defined above. 

A further process of the present invention comprises a process for producing 
bicyclic compounds of the formula [I] as defined above which comprises 
5 alkylating a compound of the formula [V], 




wherein R , R , R', R\ and R 6 are the same as defined in claim 
1, 

with an alkylating agent of the formula [X], 
10 HO-Q 1 -H-tf_ R . [XI 

wherein Q 1 , Q 4 and R 8 are the same as defined above, 
and alkylating the resulting compound of the formula [XI] 




• pa] 

wherein R\ R 2 , R 3 , R 4 , R 8 , R« and Q 1 are the same as above, 
. 15 with an alkylating agent of formula [XII] , 

0 

.X. ixni 

R 12 R 7 

wherein R" is hydrogen or lower alkyl, and R 7 is the same as 
defined above, 

or with an alkylating agent [XIII] 

20 Halo-R M [XIII] 
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wherein Halo is halogen and R ss is unsubstituted or substituted 
lower alkyl, aralkyl, cycloalkyl or cycloalkylalkyl. 



In more detail, the compound of the present invention may be prepared 
5 as follows: 



Process 1 

Compounds of the following formula [II] (in which R" is hydrogen, 
unsubstituted lower alkyl, aralkyl, cycloalkyl or cycloalkylalkyl) and of the 
10 formula [III] (in which R" is hydrogen, unsubstituted lower alkyl, aralkyl, 
cycloalkyl or cycloalkylalkyl, and one of R s , R 4 and R 8 is halogen) can be the 
starting materials for the synthesis of compounds of the formula [I] defined as 
above. 

Compounds of the formula [II] (in which R" is hydrogen) can be prepared 
15 by the method reported by S. Yamaguchi et al., Bull. Chem. Soc. Jpn., Vol. 62, 
4066-4068 (1989). Compounds of the formula [II] (in which R" is hydrogen, 
unsubstituted lower alkyl, aralkyl, cycloalkyl or cycloalkylalkyl) and of the 
formula [III] (in which R" is hydrogen, unsubstituted lower alkyl, aralkyl, 
cycloalkyl or cycloalkylalkyl, and one of R s , R* and R* is halogen) can be 
20 prepared according to the following Flow Chart 1: 



Flow Chart 1 




[II] [»"] 



PG in Flow Chart 1 means a protective group such as methoxymethyl. 

Compound of the formula [II] (in which R" is hydrogen, unsubstituted 
lower alkylj aralkyl, cycloalkyl or cycloalkylalkyl) can be prepared from 
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compound 4 by practically the same method as described in EP 0146243 (J. G. 
Atkinson et a/.,). When R u is methyl, compound 4 is commercially available 
(e.g. Wako Pure Chemical Industries, Ltd.). When R" is not hydrogen or 
methyl, compound 4 can be prepared from resorcinol 1 via compounds 2 and 3. 
5 Resorcinol 1 is commercially available (e.g. Wako Pure Chemical Industries, 
Ltd.). For example, compound 1 is converted into compound 2 by treating 
compound 1 with a base such as NaH and then methoxymethyl chloride in an 
inert solvent such as N,N-dimethylformamide. Compound 2 is acylated by a 
similar method to the literature (V. Snieckus et al, Chem. Rev. Vol.90, pp. 879- 
10 933 (1990)). Compound 2 is then treated with a base such as butyl lithium 
and then the obtained anion is treated with various acyl halides to give 
compound 3. The treatment of compound 3 with an acid such as hydrochloric 
acid gives compound 4. 

Compound of the formula [II] (in which R n is hydrogen, unsubstituted 
15 lower alkyl, aralkyl, cycloalkyl or cycloalkylalkyl) can be converted into 

compound of the formula [III] (in which R u is hydrogen, unsubstituted lower 
alkyl, aralkyl, cycloalkyl or cycloalkylalkyl, and one of R\ R 4 and R 5 is halogen) 
by known methods per se. For example, when bromine is used as a reagent (J. 
G. Atkinson et aL, EP 0146243), bromination occurs at position 5 to give 
20 compound of the formula [III] (in which R n is hydrogen, unsubstituted lower 
alkyl, aralkyl, cycloalkyl or cycloalkylalkyl, R s is bromo, and R 4 and R 5 are 
hydrogen). When N-fluoro-2,5-dichloropyridinium tetrafluoroborate is used as 
a reagent (T. Umemoto et al, J. Org. Chem. Rev. Vol. 60, pp. 6563-6570 
(1995)), fluorination occurs at position 5 or position 7 to give compound of the 
25 formula [III] (in which R" is hydrogen, unsubstituted lower alkyl, aralkyl, 
cycloalkyl or cycloalkylalkyl, R 3 is fluoro, and R 4 and R 5 are hydrogen) and 
compound of the formula [III] (in which R u is hydrogen, unsubstituted lower 
alkyl, aralkyl, cycloalkyl or cycloalkylalkyl, R 5 is fluoro, and R 3 and R 4 are 
hydrogen). 



Process 2 



Compounds of the formula [I] (in which R 2 is unsubstituted or substituted 
lower alkyl such as ethyl, propyl, butyl, CH 2 OH, CH 2 OEt or CH 2 NH 2 ) can be 
35 prepared according to the following Flow Chart 2: 



Printed from Mimosa 



WO 00/37464 



-37- 



PCT/EP99/09763 




by known methods per se or one of the methods selected from Flow Chart 7, 
Flow Chart 8 and Flow Chart 9 hereinafter. R 1 * is the same as R l defined 
above or a radical that can be converted into R l by known methods per se or 
15 one of the methods selected from Flow Chart 3, Flow Chart 4, Flow Chart 5, 
Flow Chart 6 and Flow Chart 10 hereinafter. R 21 is unsubstituted lower alkyl, 
aralkyl, cycloalkyl or cycloalkylalkyl. R" is unsubstituted lower alkyl, aralkyl, 
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cycloalkyl or cycloalkylalkyl. Q\ Q a , Q 3 , R 3 , R\ R\ R 6 and R 7 , are the same as 
defined above. 

Alkylation of compound 6 to obtain compound 10 can be carried out as 
follows: 

5 1) Compound 6 is treated with a base such as lithium diisopropylamide in 
an inert solvent such as tetrahydrofuran, 

2) and then the obtained anion is treated with lower alkyl halide such as 
methyl iodide, ethyl bromide and n-propyl bromide. 

Bromination of compound 6 to obtain compound 7 can be carried out by 
10 reacting compound 6 with N-bromosuccinimide in an inert solvent such as 
carbon tetrachloride. Compound 7 is converted into an azide derivative by the 
reaction with sodium azide in an inert solvent such as N,N- 
dimethylformamide. Hydrogenolysis of the azide gives amine 11. 
Hydrogenolysis can be carried out under standard conditions known in the art, 
15 for example Pd on carbon is used as a catalyst. 

Hydrolysis and alcoholysis of compound 7 gave hydroxy derivative 8 and 
alkoxy derivative 9, respectively. 

R 1 in the formula [I] can be modified by one of the methods described in 
the following Flow Chart 3, Flow Chart 4, Flow Chart 5, Flow Chart 6 and 
20 Flow Chart 10 hereinafter. 
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5 In Flow Chart 3, Q' is 
.Q 2 — R 6 



— Q— n' 



V— R 7 
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or a radical which can be converted into 



— Q-N 




R 



,6 



,7 



by known methods per se or by one of the methods described in Flow Chart 7, 
Plow Chart 8 and 



Flow Chart 9 hereinafter. R 8 * is R 8 or a radical which can be converted 
into R 8 by known methods per se or by one of the methods described in Flow 
Chart 2. 

R*" is unsubstituted or substituted lower alkyl, aralkyl, cycloalkyl, 
10 cycloalkylalkyl. R* is unsubstituted or substituted aromatic ring, or lower 
alkyl substituted by fluorine atoms such as 2, 2, 2-trifluoroethyl. R" is lower 
alkyl, aralkyl, cycloalkyl, cycloalkylalkyl or an aromatic ring which can be 
further substituted by fluoro, chloro, lower alkyl and lower alkoxy. TFA is 
trifluoroacetic acid. Q 1 , Q 2 , Q 3 , Q 5 , R a , R", R s , R 8 , R 7 , R», R 9 and R 10 are the same 
15 as defined above. 

Compound 12 is reduced by a known reducing agent such as lithium 
aluminium hydride to give an alcohol derivative 13. Various amide derivatives 
can be prepared by the standard methods per se. For example, compound 12 
is directly aminated to give amide 20 by heating the compound 12 together 

20 with an appropriate amine, NHR 9 R'°. Amide 20 can also be prepared by the 
coupling of acid 19, which is obtained from ester 12 by alkaline hydrolysis, 
with desired amine NHR*R'°. Various coupling reagents such as thionyl 
chloride and water soluble carbodiimide can be used for the coupling (for 
example, refer to E. Gross et al. The peptides", Academic Press, 1979). Amide 

25 20 can be converted into thioamide 21 by Lawesson's reagent (M. P. Cava et 
al. Vol. 41, PP. 5061-5087, 1985). The compound 13 is further converted into 
ether 15 by the reaction with 1) a base such as NaH and 2) halogen-R"* (in 
which R 8 * is unsubstituted or substituted lower alkyl, aralkyl, cycloalkyl, 
cycloalkylalkyl) in an inert solvent such as tetrahydrofuran. Compound 13 is 

30 also converted into ether derivative 14 (wherein R 8k is unsubstituted or 

substituted aromatic ring, or lower alkyl substituted by fluorine atoms such as 
2, 2, 2-trifluoroethyl) by Mitsunobu reaction (for example, O. Mitsunobu, 
Synthesis PP. 1-28, 1981 and J. R. Falcke* al., Tetrahedron Letters, Vol'. 35, 



5 



Printed from Mimosa 



WO 00/37464 



PCT/EP99/09763 



.41- 

PP. 5997-6000, 1994) in an inert solvent such as tetrahydrofuran and benzene. 
Various phosphines such as trimethylphosphine, tributylphosphine and 
triphenylphosphine and various azodicarbonyl compounds such as 
azodicarboxylic acid diethyl ester, l,l'-(azodicarbonyl)dipiperidine and 1,1'- 

5 azobis(tyN-dimethylformamide) can be used for Mitsunobu reaction. 

Compound 13 is also converted into thioether derivative 16 by the treatment 
of compound 13 with desired thiol, HSR 8 , in the presence of acid such as 
trifluoroacetic acid. Thioether 16 is oxidised to give sulfoxide 17 by bis(2,4- 
pentanedionato)vanadium oxide or per acid such as m-chloroperbenzoic acid. 

10 Sulfone 18 can be obtained by oxidising thioether 16 with bis(2,4- 

pentanedionato)vanadium oxide (C. Bolm et al., Angew. Chem., Int. Ed. Engl. 
Vol. 34, PP. 2640-2642, 1995). Esterification of compound 19 to compound 22 
can be carried out by the treatment of compound 19 with a base such as 
potassium carbonate and alkyl halide, R 8a -halogen, or the condensation of 

15 compound 19 and alcohol, R 8 "OH, in the presence of a coupling reagent such as 
water-soluble carbodiimide. Compound 19 can be converted into ketone 23 by 
practically the same method as that reported by S. Nahm and S. M. Weirireb 
(Tetrahedron Letters, Vol. 22, PP 3815-3813, 1981). Hydrazides 56a and 56b 
are prepared from acid 19 by the reaction with hydrazine or hydrazide, 

2o r1 ° , in the presence of a coupling reagent such as water soluble 

carbodiimide. When Q 5 is a single bond and R 9 is hydrogen, both 56a and 56b 
can be prepared by this method. When Q 5 is carbonyl, only 56a is prepared by 
the method. When neither Q 6 -R* nor R 10 is hydrogen, only 56a is prepared by 
the method. 



Process 4 

Flow Chart 4 




In Flow Chart 4, Q" is 
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.1 ' q2 - r6 

V— R 7 



or a radical which can be converted into 



C£-R 6 



V— R 7 



by known methods per se or by one of the methods described in Flow Chart 7 
5 Plow Chart 8 and Flow Chart 9 hereinafter. R* is R» or a radical which can be 
converted into R 1 by known methods per se or by one of the methods described 
in Flow Chart 2. 

Q\ Q\ Q s , R 3 , R 4 , R s , R 6 , R 7 , R 8 and R' are the same as defined above. 

Compound 19 can be converted into compound 24 by the reaction with a 
10 brommation reagent such as pyridinium tribromide (O. H. Hankovszky et al 
Synthesis, P91, 1991). The obtained bromide 24 is phosphonated by the 
reaction with trialkylphosphite in the presence of palladium catalyst such as 
tetrakis(triphenylphosphine)palladium and with tertiary amine such as 
triethylamine in an inert solvent such as toluene to give compound 25. 

15 



Process S 

Introduction of heterocyclic ring at position 2 of the benzofuran ring can 
be carried out by various methods. For example, oxazole, dihydrooxasole and 
20 thiazole can be introduced by the methods described in Flow Chart 5. 

In-Flow Chart 5, Q" is 
V— R 7 

or a radical which can he converted into 
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Q— R 7 

by known methods per se or by one of the methods described in Flow Chart 7, 
Flow Chart 8 and Flow Chart 9 hereinafter. R 2 " is R 2 or a radical which can be 
converted into R 2 by known methods per se or by one of the methods described 
5 in Flow Chart 2. 



TisOorS. R 51 is lower alkyl. R" and R 53 are independently hydrogen, 
unsubstituted or substituted lower alkyl, aralkyl, cycloalkyl, cycloalkylalkyl or 
aromatic ring; in which R 52 and R 53 may form aliphatic ring which may contain 
10 further heteroatom(s) together with the adjacent nitrogen. R 54 means 

unsubstituted or substituted lower alkyl, aralkyl, cycloalkyl, cycloalkylalkyl or 
aromatic ring, Q\ Q a , Q 3 , R s , R 4 » R 5 , R 6 and R 7 are the same as defined above. 
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Flow Chart 5 




26a (T * O) or 26b (T = S) 27a (T = 0) or 27b (T « S) R n ^isf R 




33 



Printed from Mimosa 



WO00/37464 



PCT/EP99/09763 



-45- 



Amide 26a is obtained from carboxylic acid 19 by treating 19 with thionyl 
chloride and ammonia, and then amide 26a is converted into thioamide 26b by 
using Lawesson's reagent (M. P. Cava and M. I. Levinson, Tetrahedron Vol. 
41, PP. 5061-5087 ,1985). Oxazole derivative 27a (T = 0) and thiazole 

5 derivative 27b (T = S) are obtained from amide 26a and thioamide 26b (T = 
S), respectively, by the method reported by J.S. Panekef al. (J. Org. Chem., 
Vol. 61, PP. 6496-6497, 1996). Esters 27a and 27b can be converted into 
amide 28a and 28b, respectively, as follows: 1) Base catalyzed hydrolysis of 
each of 27a and 27b and 2) coupling of the resulted acid and an appropriate 

10 amine , HNR 52 R M , in the presence of a coupling agents such as 2-(lH- 

benzotriazole-l-yl)-l,l,3,3-tetramethyluroniumhexafluorophosphate (HBTU) 
(E. Atherton et al. 'Solid phase peptide synthesis - a practical approach', IRL 
Press, P 85, 1989). When R" and R M are hydrogen, compound 28a and 28b 
can be converted into compounds 29 by repeating practically the same 

15 procedures as the procedures from compound 26a or 26b to compound 28a or 
28b. 



Carboxylic acid 19 can be aminated to give amide derivative 30 by known 
method per se. Cyclization from compound 30 to compound 31 is carried out 
20 according to the reported procedures (G. Li et al., 3 . Org. Chem. Vol. 61, pp. 
778-780, 1996). Compound 31 can be further modified to amide derivative 32 
by the standard methods known in the art per se and also it can be oxidized to 
give oxazole derivative 33 by treating compound 31 with an oxidizing reagent 
such as Ni0 4 (D. L.Evans et al., J. Org. Chem., Vol. 44, PP. 497-501, 1979). 



Process 6 



R 1 can also be modified according to Flow Chart 6. 
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FIow Chart 6 Al 
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In Flow Chart 6, Q* is 



-Q-N v 



Q 2 — R 6 



V— R 7 



or a radical which can be converted into 



y Qr — R 6 
Q— R 7 



5 by known methods per se or by one of the methods described in Flow Chart 7, 
Flow Chart 8 and Flow Chart 9 hereinafter. R 2a is R 2 or a radical which can be 
converted into R a by known methods per se or by one of the methods described 
in Flow Chart 2. R 6,a means unsubstituted or substituted lower alkyl, lower 
alkyl substituted by an unsubstituted or substituted aromatic ring, cycloalkyl 

10 or cycloalkylalkyl. R 6lb means an unsubstituted or substituted aromatic ring. 
Q\ Q 2 , Q 3 , R 3 > R< > r6 > r6 > r7 > r8 > r9 and Rl ° are the same as defmed above. 

Aldehyde 34 can be obtained from compound 13 by the reaction using an 
oxidizing agent such as manganese dioxide. Aldehyde 34 can be the starting 
material for compounds 35, 36, 37, 38, 39, 40, 41, 42, 43 and 44. Amine 35 

15 can be prepared by the reaction of compound 34 with an amine followed by 
reduction with a reducing agent such as sodium borohydride and sodium 
cyanoborohydride. Compounds 36 and 37 can be prepared by the reaction of 
compound 34 and a hydroxylamine derivative (NH 2 OR 8 ) and a hydrazine 
derivative (NH 2 NR 9 R 10 ) respectively. Wittig reaction (A. Maercker, Organic 

20 Reactions. Vol. 14, PP. 270-490) of compound 34 gives compound 38 and the 
hydrogenation of compound 38 gives compound 39. Wittig-Honor reaction (J. 
Boutagy and R. Thomas, Chem. Rev. Vol. 74, PP. 87-99, 1974) of compound 34 
gives compound 40. Compound 40 can be converted into compound 41 by 
hydrogenation over a catalyst such as Palladium on carbon. Compound 41 can 

25 be converted into alcohol 42 by reducing compound 41 with a reducing agent 
such as lithium aluminium hydride. When compound 42 is treated with a 
base such as sodium hydride and halogen-R 61 ", compound 43 is obtained. 
When methanesulfonyl derivative of compound 42, which can be obtained by 
the reaction of compound 42 and methanesulfonyl chloride in the presence of a 

30 base such as triethylamine, is treated with HO*R 61b in the presence of a base 
such as cesium carbonate, compound 44 is prepared. 
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The radical 



/f-tf 

V— R 7 



can be modified by one of the methods described in Flow Chart 7 Flow Chart 8 
and Flow Chart 9. 



20 



Process 7 

Flow Chart 7 



R 6 -Q* Q 3 -R 7 
N 




R l * is the same as R» defined above or a radical which can be converted 
10 into R' by known methods per se or by one of the methods described in Flow 
Chart 3, Flow Chart 4, Flow Chart 5, Flow Chart 6 and Flow Chart 10. R 4 * is 
the same as R s or a radical which can be converted into R* by known methods 
per se or by one of the methods described in Flow Chart 2. Y is chloro, bromo, 
iodo, tosyloxy or mesyloxy. Q s , Q s , R s , R\ R S ,.R« and r* are the same as defined 
15 above. 



Phenol 45 is reacted with an oxirane compound such as epibromhydrin, 
epichlorohydrin, glycidyl tosylate and glycidyl mesylate in a solvent such as' 
acetone, 2-butanone, acetonitrile and iV^T-dimethylformamide (DMF)inthe 
presence of a base such as sodium hydride, potassium carbonate and cesium 
carbonate at a temperature between -20 °C and 100 °C, preferably at 20 °C to 
85 °C, to give epoxide 46. The epoxide is reacted with amine, NH(Q s R e )(Q 3 R 7 ), 
in the absence or in the presence of a solvent such as EtOH , DMF and N- 
methyl-2-pyrrolidone at a temperature between 0 °C and 150 °C ( preferably at 
20 °C to 130 °C, to give amino derivative 47. 



25 
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Process 8 




R ta is the same as R 1 defined above or a radical which can be converted 
5 into R 1 by known methods per se or by one of the methods described in Flow 
Chart 3, Flow Chart 4, Flow Chart 5, Flow Chart 6 and Flow Chart 10. R 2 * is 
the same as R 2 or a radical which can be converted into R 2 by known methods 
per se or by one of the methods described in Flow Chart 2. Q\ Q 2 , Q 3 , R 3 , R\ 
R', R c and R 7 are the same as defined above. 

10 Phenol 45 is reacted with Br-Q l -Br in a solvent such as acetone, 2- 

butanone, acetonitrile and W-dimethylformamide (DMF) in the presence of a 
base such as sodium hydride, potassium carbonate and cesium carbonate at a 
temperature between -20 °C and 100 °C, preferably at 20 °C to 85 °C to give 
bromide 48. Bromide 48 can be reacted with amine, NH(Q 2 R 6 )(Q 3 R"), in the 

15 absence or in the presence of a solvent such as EtOH, DMF and N-methyl-2- 
pyrrolidone at a temperature between 0 °C and 150 °C, preferably at 20 °C to 
130 °C, to give an amino derivative 49. 



Process 9 
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R 1 * is the same as R 1 defined above or a radical which can be converted 
into R 1 by known methods per se or by one of the methods described in Flow 
Chart 3, Flow Chart 4, Flow Chart 5, Flow Chart 6 and Flow Chart 10. R 2 * is 
the same as R 2 or a radical which can be converted into R 2 by known methods 
5 per se or by one of the methods described in Flow Chart 2. R 91 and R M are 
independently hydrogen, unsubstituted lower alkyl or lower alkyl substituted 
by unsubstituted or substituted aromatic ring. Q l R\ R 4 , R 5 are the same as 
defined above. 

Phenol 45 can be alkylated to give amine 50 by Mitsunobu reaction in an 

10 inert solvent such as tetrahydrofuran, toluene and benzene at a temperature 
between -50 °C and 100 °C, preferably -40 °C to 80 °C. Various phosphines 
such as trimethylphosphine, tributylphosphine and triphenylphosphine and 
various azodicarbonyl compounds such as azodicarboxylic acid diethyl ester, 
l,l'-(azodicarbonyl)dipiperidine and l,l , -azobis(N,N-dimethylformamide) can 

15 be used for Mitsunobu reaction. Compound 51 can be obtained from amine 50 
by reductive alkylation with various aldehydes or ketones or by alkylation 
with halide, halogen-R w (in which R Da is unsubstituted or substituted lower 
alkyl, aralkyl, cycloalkyl or cycloalkylalkyl). Various reducing agents such as 
sodium cyanoborohydride and sodium triacetoxyborohydride can be used for 

20 the reductive alkylation. The reductive alkylation can be carried out in a 
solvent such as methanol, ethanol and tetrahydrofuran at a temperature 
between -20 °C and 60 °C, preferably 0 °C to 30 °C. The solvent usually 
contains acid such as acetic acid and hydrochloric acid. The alkylation with 
halide, halogen-R M can be carried out in the presence or in the absence of a 

25 solvent such as EtOH, DMF and /^-methyl-2'-pyrrolidone at a temperature 
between 0 °C and 150 °C, preferably at 20 °C to 130 °C. 

R 1 in the formula [I] can also be modified by one of the methods described 
in Flow Chart 10 hereinafter. 

Process 10 
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Flow Chart 10 




2 , bromlnaUon 

(pyridina-HBrJ 




f Q ' n :. U-aromallcrlng 0'°' H 2 NOR 101 





aromatic ring R 4 



O aromatic ring 




PG in Flow Chart 10 means a protective group such as methoxymethyl. 
In Flow Chart 10, Q B is 



— Q-N N 



Q 2 — R 6 



Q 3 — R 7 



5 or a radical which can be converted into 

y Q- — R 6 
Q— R 7 



by known methods per se or by one of the methods described in Flow Chart 7, 
Flow Chart S and Flow Chart 9. R* is R 2 or a radical which can be converted 
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into R 2 by known methods per se or by one of the methods described in Flow 
Chart 2. 

Q\ Q 2 > Q a > R\ R\ R 5 » R 6 and R 7 are the same as defined above. R 101 is hydrogen 
or substituted or unsubstituted lower alkyl, lower alkenyl, aralkyl or aryl. R 102 
5 is substituted or unsubstituted lower alkyl, lower alkenyl or aralkyl. 

Compound 19 can be converted into compound 24 by reaction with a 
bromination reagent such as pyridinium tribromide (6. H. Hankovszky et al y 
Synthesis, P91, 1991). Bromide 24 can be coupled with various Ary-boronic 
acids at elevated temperature in the presence of a base such as sodium tert- 

10 butoxide and palladium catalyst such as tetrakis(triphenylphosphine)- 
palladium in an inert solvent such as N,N-dimethylformamide to give 
compound 52. Amide 53 can be prepared from acid 19 by reaction with thionyl 
chloride followed by reaction with morpholine. The morpholine group can be 
replaced with various aromatic rings by reaction with amide 53 and lithium- 

15 aromatic compound in an inert solvent such as ether and tetrahydrofuran to 
give compound 54. Unsubstituted imidazole, 54d, and benzoimidazole, 54e, 
can be prepared by the same reaction followed by deprotecting the protective 
group as shown Flow Chart 10. When the protective group is methoxymethyl, 
it can be cleaved under acidic conditions. Unsubstituted imidazole, 54d, and 

20 benzimidazole, 54e, can further be alkylated by Mitsunobu reaction to give 54f 
or 54g, respectively. Various phosphines such as trimethylphosphine, 
tributylphosphine and triphenylphosphine and various azodicarbonyl 
compounds such as azodicarboxylic acid diethyl ester, 1,1'- 
(azodicarbonyl)dipiperidine and l,l'-azobis(N,N-chmethylformamide) can be 

25 used for Mitsunobu reaction. Compound 55 can be obtained from ketone 54 by 
reaction with hydroxylamine hydrochloride or hydroxylamine O-ether 
hydrochloride in pyridine at a temperature between room temperature and 
115 °C. This reaction gives a mixture of E and Z oximes. 

The manufacture of the pharmaceutically acceptable acid addition salts 
30 of the compound of the formula [I] can be carried out by treating a free base of 
the compound represented by the formula [I] with an acid in a per se 
conventional procedure for the salt formation. Examples of therapeutically 
acceptable acids useful in the above process are inorganic acids (e.g. 
hydrochloric acid, hydrobromic acid, phosphoric acid, nitric acid, sulfuric acid) 
5 and organic acids (e, g. oxalic acid, acetic acid, formic acid, trifluoroacetic acid, 
maleic acid, succinic acid, fumaric acid, tartaric acid, citric acid, salicylic acid, 
sorbic acid, lactic acid, methanesulfonic acid). Moreover, the compounds of the 
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formula [I] can be converted into hydrates or solvates and their salts by 
various methods known to those skilled in the art. 

The bicyclic compounds of the formula [I] are strong NMT inhibitors. 
This inhibitory activity indicates that the compounds of the formula [I] and 
5 pharmaceutical^ acceptable salts thereof can be antimycotic agents. 

The bicyclic compounds of the formula [I] and pharmaceutically 
acceptable salts thereof are very active antimycotic agents. They are active 
against a variety of fungal species including Candida albicans, Cryptococcus 
neoformans, Aspergillus fumigatus, Trichophyton spp., Microsporum spp., 
10 Exophiala spp., Blastomyces dermatitidis, and Histoplasma capsulatum. 

Thus, the bicyclic compounds of the present invention are useful for 
topical and systemic treatment of mycoses in animals as well as in human. 
Accordingly, the present invention comprises the use of the above compounds 
for the manufacture of medicaments for the prophylaxis and treatment of 
15 mycoses and the corresponding pharmaceutical compositions which comprise a 
bicyclic compound as defined above and a pharmaceutically acceptable carrier. 

For example, they are useful in treating topical and mucous 
Trichophyton, or Microsporum. They may also be used in the treatment of 
systemic fungal infections caused by, for example, Candida, Cryptococcus, 
20 Aspergillus, Paracoccidiodes,. Sporotric, Exophiala, Blastomyces or 
Histoplasma. 



The inhibitory activity of the bicyclic compounds of the present invention 
can be demonstrated as follows: 

Determination of the NMT inhibit ory activity 

Candida albicans NMT inhibitory activity was measured using the 
method reported by David A. Rudnick et al. (J. Biol. Chem. Vol.267, PP. 
23852-23861, 1992). 

The inhibitory activity of the compounds of the general formula [I] on 
Candida NMT ranged from 0.002 ug/ml to 100 ug/ml. 
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Determination of in vitro antifungal activity 

In vitro antifungal activity of the bicyclic compounds was determined 
using the Cryptococcus neoformans (Cr. neoformans) cells (strain MTU13001) 
according to the broth micro-dilution procedure (National Committee for 
5 Clinical Laboratory Standard (1992). Document M27-P). 10 4 cells in 100 ml 
of YNBPB medium (YNB (Difco), 1% (w/v) dextrose (Wako), 0.25% K^HPO, 
(Wako)) containing various concentrations of compounds were dispensed in 96 
well plates and incubated at 35°C for 24 hours. The turbidity of the cell 
suspension was measured using a Microplate leader (WL320, Bio-Tek 
10 Instrument) at 600 nm. Antifungal activity of each compound was indicated 
as 50% inhibition concentration (IC 50 ) values that was determined by 
calculation the minimum concentration of the compound required for the 50% 
reduction of the turbidity (OD600) of cells compared to untreated control cells. 

The inhibitory activity of bicyclic compounds of the formula [I] against in 
15 vitro growth of Cr. neoformans is summarized in Table 1. 

Table 1. Inhibition against in vitro cell growth 

Compound No, Cr. neoformans (MTU13001) 

IC M (ng/ml) 

12 4.4 

20 21 5.8 

31 19 

32 69 
42 2.5 
44-2 6.1 

25 5 2 2.6 

55 1.8 

64 2.1 

69 57 

88 5.3 

30 99 1.9 

100 2.1 

112 3.1 



The acute toxicity (LD 50 ) of the representative bicycle compound 
35 (Example 42) of the present invention was examined by intravenous 

administration in mice. The LD 60 value of the compound obtained in Example 
42 as mentioned below was more than 50 mg/Kg. 

For clinical use, the bicycle compounds of the formula [I] or salt forms 
thereof and the like can be administered alone, but will generally be 
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administered in pharmaceutical admixture formulated as appropriate to the 
particular use and purpose desired, by mixing excipient, binding agent, 
lubricant, disintegrating agent, coating material, emulsifier, suspending 
agent, solvent, stabilizer, absorption enhancer and /or ointment base. The 
5 admixture can be used for oral, injectable, rectal or topical administration. 

In more detail, as mentioned earlier, medicaments containing a 
compound of formula [I] are also an object of the present invention, as is a 
process for the manufacture of such medicaments, which process comprises 
bringing one or more compounds of formula [I] and, if desired, one or more 
10 other therapeutically valuable substances into a galenical administration 
form. 

The pharmaceutical compositions may be administered orally, for 
example in the form of tablets, coated tablets, dragees, hard or soft gelatine 
capsules, solutions, emulsions or suspensions. Administration can also be 
15 carried out rectally, for example using suppositories; locally or percutaneously, 
for example using ointments, creams, gels or solutions; or parenterally, for 
example using injectable solutions. 

For the preparation of tablets, coated tablets, dragees or hard gelatine 
capsules the compounds of the present invention may be admixed with 
20 pharmaceutical^ inert, inorganic or organic excipients. Examples of suitable 
excipients for tablets, dragees or hard gelatine capsules include lactose, maize 
starch or derivatives thereof, talc or stearic acid or salts thereof. 

Suitable excipients for use with soft gelatine capsules include for example 
vegetable oils, waxes, fats, semi-solid or liquid polyols etc.; according to the 
25 nature of the active ingredients it may however be the case that no excipient is 
needed at all for soft gelatine capsules. 

For the preparation of solutions and syrups, excipients which may be 
used include for example water, polyols, saccharose, invert sugar and glucose. 

For injectable solutions, excipients which may be used include for 
30 example water, alcohols, polyols, glycerine, and vegetable oils. 

For suppositories, and local or percutaneous application, excipients which 
may be used include for example natural or hardened oils, waxes, fats and 
semi-solid or liquid polyols. 



Printed from Mimosa 



WO00/37464 



PCT/EP99/09763 



-56- 

The pharmaceutical compositions may also contain preserving agents, 
solubilising agents, stabilising agents, wetting agents, emulsifiers, 
sweeteners, colorants, odorants, salts for the variation of osmotic pressure, 
buffers, coating agents or antioxidants. They may also contain other 
therapeutically valuable agents. 

In summary, a pharmaceutical formulation for oral administration may 
be granule, table, sugar coated tablet, capsule, pill, suspension or emulsion, 
which for parenteral injection, for example, intravenously, intramuscularly or 
subcutaneously, may be used in the form of a sterile aqueous solution which 
may contain other substances, for example, salts or glucose to make the 
solution isotonic. The antifungal can also be administered in the form of a 
suppository or pessary, or they may be applied topically in the form of a lotion, 
solution, cream, ointment or dusting powder. 

The daily dosage level of the antifungal compounds of the formula [I] is 
from 0.1 to 100 mg/Kg when administered by either the oral or parenteral 
route. Thus tablets or capsules can contain from 5 mg to 1000 mg of active 
compound for administration singly or two or more at a time as appropriate. 
In any event the actual dosage can be weight and response of the particular 
patient. 

The bicycle compounds of the formula [I] and salts thereof have activity 
against a variety of plant pathogenic fungi, including for example Pyricularia 
oryzae, Pythium aphanidermatum, Alternaria spp., and Paecilomyces variotii. 

Thus, they can be applied for agricultural and horticultural purposed 
preferably in the form of a composition formulated as dusting powders, or 
granules, seed dressings, aqueous solutions, dispersions or emulsions, dips, 
sprays or aerosols. Such compositions may contain such conventional carriers, 
diluents or adjuvants as are known and acceptable in agriculture and 
horticulture. Other compound having herbicidal or insecticidal, or additional 
antifungal compositions can be applied in a number of ways, for example they 
can be applied directly to the plant foliage, stems, branches, seeds or roots or 
to the soil or other growing medium, and they may be used not only to 
eradicate disease, but also prophylactically to protect the plants or seeds from 
fungal attack. 
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The following examples illustrate the preferred methods for the 
preparation of the compounds of the present invention, which are not intended 
to limit the scope of the invention thereto. 



Example It 

Proration of ?-™l»p™nv1 ^ 
hPTi7.nfurap-9-£arhoxvli'- pthv l ester: 



10 



15 



a ) Pre paration nf 1 .3-bis- tnRthmtvmethwxv-benzene: 

To a solution of resorcinol (10.22 g) in N,N-dimethylformamide (DMF) 
(100 ml) was added sodium hydride (7.96 g, 60% in paraffin liquid) at 0 °C 
followed by the addition of methoxymethyl chloride (14.1 ml). After 1 hour the 
reaction mixture was diluted with ethyl acetate and washed with saturated 
aqueous NH,C1 solution (100 ml), water (100 ml) and brine (100 ml), then 
dried over anhydrous magnesium sulfate. The filtrate was concentrated in 
vacuo and purified by silica gel column chromatography to give the desired 
compound as a colorless oil (17.8 g). EI-MS: m/z 198 (M*); 'H-NMR (CDC1 S ): 8 
3.48 (6H, s), 5.16 (4H, s), 6.68-6.75 (3H, m), 7.19 (1H, t, J=8.6 Hz). 



20 



25 



30 



h) Pre paration "f r^ fi-bis-m e ^nvvTinRthoxv-nhenvD-cvclopropyl-methanone: 

To a solution of 1,3-bis-methoxymethoxy-benzene (1 g) in dry hexane (10 
ml) was added n-buthyl lithium (1.6M in hexane, 4 ml) at room temperature. 
After 30 minutes the mixture was cooled to -78 °C followed by the addition of 
tetrahydrofuran (THF) solution of cyclopropylcarbonyl chloride (1.4 ml) and 
gradually warmed to room temperature and stirred for 1 hour. The mixture 
was diluted with ethyl acetate (50 ml) and washed with saturated aqueous 
NH 4 C1 solution (50 ml) then, dried over anhydrous magnesium sulfate and 
evaporated. The residue was purified by silica gel column chromatography 
developed by hexane-ethyl acetate. The desired product was obtained as a 
pale yellow oil (771 mg). EI-MS: m/z 266 (M 4 ); 'H-NMR (CDC1,): 8 0.97-1.03 
(2H, m), 1.19-1.25 (2H, m), 2.25 (1H, m), 3.47 (6H, s), 5.16 (4H, s), 6.78 (2H, d, 
J=8.3 Hz), 7.23 (1H, t, J=8.3 Hz). 
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c) Preparation of cvcloprnnvI-f2.6-dihvHrnvY - P hpnv1)- r n^ Qn ^ r; 

To a solution of l-(2 ( 6-bis-methoxymethoxy.phenyl)-propan-l-one (770 
mg) m methanol (12 ml) and 1,4-dioxane (12 ml) was added 4N-HC1 (2 ml) at 
room temperature, then the mixture was heated to 50°C and stirred for 2 
hours. The mixture was diluted with ethyl acetate and washed with water (20 
ml) and brine (20 ml). The separated organic layer was dried over anhydrous 
magnesium sulfate and evaporated. The residue was purified by silica gel 
column chromatography developed by hexane-ethyl acetate. l-(2,6-dihydroxy- 
phenyl)- P ropan-l-one was obtained as a yellow solid (398 mg). EI-MS- m/z 178 
(AT); 'H-NMR (CDC1,): 5 1.03-1.08 (2H, m), 1.29-1.35 (2H. m), 2.21-2 31 (1H 
m), 6.41 (2H, d; J=8.3 Hz), 7.23 (1H, t, J=8.3 Hz) 9.24 (2H brs) 



20 



d) Preparation of (P.-ryHoprn pa necarhoT)vl-3-hvdmvv r T, OT ,^ y) M , nrH 

15 ethvl ester: 

To a mixture of cyclopropyl.(2,6-dihydroxy-phenyl)-methanone (398 mg) 
and potassium carbonate (500 mg) in acetone (5 ml) was added bromoacetic 
acid ethyl ester (300 ul) at room temperature. The suspension was heated to 
reflux for 1.5 hours and diluted with ethyl acetate (10 ml), washed with 
dUuted hydrochloric acid (5 ml) and brine (5 ml), dried over anhydrous sodium 
sulfate, then concentrated in vacuo. The mixture was purified by silica gel 
column chromatography developed by hexane-ethyl acetate to give (2- 
cyclopropanecarbonyl-3-hydroxy-phenoxy)-acetic acid ethyl ester as a pale 
yellow solid (382 mg). EI-MS: m/z 264 (NT); 'H-NMR (CDC1 3 ): 8 1 04-1 09 (2H 
m), 1.23-1.29 (2H, m), 1.28 (3H, t, J=7.26 Hz), 2.26-2.35 (1H, m), 4.29 (2H q ' 

J=7.26 Hz), 4.70 (2H,s), 6.27 (lH,dd,J=0.99 Hz, 8.25 Hz), 6.62 (1H dd ' ' 
J=0.99 Hz, 8.25 Hz), 6.41 (2H, d, J=8.25 Hz), 7.31 (1H, dd, J=8.25 Hz, 8 25 
Hz), 12.89 (1H, s). 



25 



e) Preparation of 3-cyclopropyM.hvdrnxv-W,nf^ Qn , 2 . narhnvv1lV aniA nfT , y1 
ester: 

To an anhydrous ethanol (2 ml) was added sodium (50 mg) at 0°C under 
argon atmosphere. After 10 minutes, (2-cyclopropanecarbonyl-3-hydroxy- 
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phenoxy)-acetic acid ethyl ester (380 mg) was added to the reaction mixture 
and the reaction mixture was stirred overnight at 0 °C. The reaction was 
quenched with 2 N hydrochloric acid (5 ml) and stirred for 30 minutes yielding 
a white precipitate. The mixture was diluted with ethyl acetate (10 ml), 
5 washed with water (5 ml) and brine (5 ml), dried over anhydrous sodium 
sulfate, concentrated in vacuo. The residue was purified by silica gel column 
chromatography developed by hexane-ethyl acetate yielding 3-cyclopropyl-4- 
hydroxy-benzofuran-2-carboxylic acid ethyl ester (298 mg) as a white solid 
FAB-MS: m/z 246 (M*); 'H-NMR (CDC1 S ): 5 0.99-1.05 (2H, m), 1.17-1.24 (2H, 
10 m), 1.45 (3H, t, J=7.26 Hz), 2.26-2.35 (1H, m), 4.45 (2H, q, J=7.26 Hz), 6.27 ' 
(1H, s), 6.71 (1H, dd, J=0.99 Hz, 8.25 Hz), 7.09 (1H, dd, J=0.99 Hz, 8.25 Hz), 
6.41 (2H, d, J=8.25 Hz), 7.29 (1H, dd, J=8.25 Hz, 8.25 Hz). 



f? Preparation of 4-(3-bromo-pror)Oxv)-3-cvdnp r o P v]-h Rn 7nfiiran-2-carbnyv1i> 
15 acid ethyl ester: 

To a mixture of 3-cyclopropyl-4-hydroxy-benzofuran-2-carboxylic acid 
ethyl ester (92 mg) and potassium carbonate (62 mg) in N,N- 
dimethylformamide (1.5 ml) was added 1,3-dibromopropane (190 ul) and the 
reaction mixture was stirred for 2 hours at room temperature. The reaction 

20 was quenched with saturated aqueous ammonium chloride solution (5 ml) and 
diluted with ethyl acetate (8 ml). The organic layer was washed with water (5 
ml twice) and brine, dried over anhydrous sodium sulfate, then concentrated 
in vacuo to dryness. The residue was purified by silica gel column 
chromatography developed by hexane-ethyl acetate to give 4-(3-bromo- 

25 propoxy)-3-cyclopropyl-benzofuran-2-carboxylic acid ethyl ester (120 mg) as a 
white solid. EI-MS: m/z 368 (M*); 'H-NMR (CDC1 3 ): 6 0.91-0.95 (4H, m), 1.37 
(3H, t, J=7.26 Hz), 2.36 (2H, quintet, J=7.26 Hz), 2.47-2.51 (1H, m), 3.60 (2H, 
t, J=7.26 Hz), 4.16 (2H, t, J=7.26 Hz), 4.37 (2H, q, J=7.26 Hz), 6.58 (1H, d, 
J=8.25 Hz), 7.07 (1H, d, J=8.25 Hz), 7.24 (1H, dd, J=8.25 Hz, 8.25 Hz). ' 



ft) Preparation of 3-cvclopropvl-4-f3-ff r Y r idin-3-vlTT.Pt.hvD-aminnl-prnp nvY}- 
benzofuran-2-carboxvlic acid ethvl ester: 

To a solution of 4-(3-bromo-propoxy)-3-cyclopropyl-benzofuran-2- 
carboxylic acid ethyl ester (92 mg) in ethanol (4 ml) was added 3- 
aminomethylpyridine (500 ul) and heated at 70 °C overnight. The mixture 
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was diluted with ethyl acetate (10 ml) and washed with saturate . 
ammonium chloride solution (5 ml) and water ffitiTft 1, 9U6 ° US 
anhydrous sodium sulfate, concentrated It c o To dl ^ 
purified by silica gel column chrruw J ! The re «due was 

methanol to give l^^TT^^t^ * * chl ™*ne- 

MS: m/z 395 (MPT); 'H-NMR (C^OUM^* ^ ^ 
Hz), 2.10 (2H, quintet, J=6.3 Hz) 2 54 2 60 m ^ ? (3H ' *' J=7 3 
3.85 (2H, s) 4 17 (2H t T «% w \ ' m) ' *' 89 (2H « J=6 " 3 Hz )« 

dd, J.„ Hz, 4.9 Hz), 8.56 (1H, d, J =1 , ^' 8 * J=79 Hz) ' 8 ' 48 <«. 
Following compounds in Example 2 , ■ „ 

™ ^ resordM1 in . simil j 4 were 



Preparation Q f 3.i.«. nr ^ ry | 4 10 tf m .-.. Vlll « „i A , „ 
kenzofiiran^-rnrboyvliP a ^ ^ rjl£L 321 

von, t, j_/.d Hz), 2.14 (2H, quintet, J=6 3 Hz) 2 Ql row * t * o TT v 
«H, s), 4.2W.S5 (3H, m), 4.45 (2H q , 4 3 a 6 £££ d , ,^? 6 
(1H, d, J=7.9 Hz), 7.22^7.36 (2H m 7 68 M 77' T fo ^ ' ^ 7 " 
J-1.7 Hz, 4.9 Hz), 8.56 OH. d. jJS Hz) ** ^ 

Examp lft a ? 

(3H, S H^2X2 Zo ^Tf^ ' ^ °* ™ 
, ,o /.onz;, ^.l^(2H, quintet, J=6.3 Hz) 2 9fU9W t t c * «■ x „ 

(2H, q, J =7 .3 Hz),3.85 (2H s) 4 24 2H t r,u ' ' Hz) ' ^ 
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Hz, 7.9 Hz), 7.35 (1H, t, J=8.3 Hz), 7.68 (1H, d, J=7.9 Hz), 8.48 (1H, dd, J=1.7 
Hz, 4.9 Hz), 8.56 (1H, d, J=1.7 Hz). 



Example 4: 

5 Preparation of 4-(3-Kpyridin-3-vl methvl%ammo1-prnpnyY^benzofiiran-2- 
carboxvlic acid ethvl ester: 

FAB-MS: m/z 355 (MH*); 'H-NMR (CDC1 S ): 5 1.46 (3H, t, J=7.3 Hz), 2.11 
(2H, quintet, J=6.3 Hz), 2.51 (2H, t, J=6.9 Hz), 3.87 (2H, s), 4.22 (2H, t, J=6.3 
Hz), 4.48 (2H, q, J=7.3 Hz), 6.65 (1H, s), 6.70 (1H, d, J=8.3 Hz), 7.18 (1H, d, 
10 J=8.6 Hz), 7.24 (1H, dd, J=3.9 Hz, 7.9 Hz), 7.37 (1H, dd, J=8.3 Hz, 8.6 Hz), 
7.70 (1H, d, J=7.9 Hz), 8.49 (1H, d, J=3.9 Hz), 8.58 (1H, s). 



Example 5: 

Preparation of 4-(3-tert-butvIamino-proTin xv)-3-Dropv1-benzofuran-2-carboxvlif; 
15 acid ethvl ester: 



a) Preparation of 4-f3-bromo-propoxv%3-T nethvl-bfin7:nfuran-2-carboxvIic acid 
ethvl ester: 

4-Hydroxy-3-methyl-benzofuran-2-carb6xylic acid ethyl ester (22 g) 
20 (Joseph G. Atkinson et al., European patent application 0146243 (1985)), 
potassium carbonate (13.8 g) and 1,3-dibromopropane were suspended in 2- 
butanone (400 ml). The mixture was refluxed overnight. Inorganic salt was 
filtered out and the mother solution was evaporated to dryness. The residue 
was dissolved in ethyl acetate (800 ml), washed with water, dried over 
25 anhydrous sodium sulfate and evaporated to dryness. The residue was 
separated by silica gel column chromatography developed by ethyl acetate- 
hexane. 4-(3-Bromo-propoxy)-3-methyl-benzofuran-2-carboxylic acid ethyl 
ester was crystallized from hexane (28 g) as colorless needles. ESI-MS: m/z 
341 (MH-); 'H-NMR (CDC1 3 ): 5 1.43 (3H, t, J=7 Hz), 2.41 (2H, quintet, J=6.5 
30 Hz), 2.74 (3H, s), 3.65 (2H, t, J=6.5 Hz), 4.23 (2H, t, J=6.5 Hz), 4.45 (2H, q, J=7 
Hz), 6.65 (1H, d, J=8 Hz), 7.13 (1H, d, J=8 Hz), 7.31 (1H, t, J=8 Hz). 
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b) Preparation of 4-f3-tert.butvI amino-propr)xv)-3-m6thvl.ben7nfii^ ^.9. 
carboxvlic acid ethvl ester: 

The compound in Example 5-'a\was heated with tert-butylamine to 70 °C 
5 overnight. The reaction mixture was evaporated to dryness and purified by 
silica gel column chromatography. 



c) Preparation of 4-r3-ftert-hiit oxvcarbonvl.tert.butvl.aminoVprnp nv Y 1- i q. 
methvl-benzofuran-2-carboxvlic acid ethvl pst.Br; 

10 To a solution of 4-(3-tert-butylamino-propoxy)-3-methyl-benzofuran-2- 

carboxylic acid ethyl ester (1.0 g) in dichloromethane (20 ml) was added di- 
tert-bntyl dicarbonate (730 ul) at room temperature. The reaction mixture was 
stirred overnight and quenched with saturated ammonium chloride solution 
(10 ml) and washed with water (10 ml). The separated organic layer was dried 

15 over anhydrous sodium sulfate, then concentrated in vacuo to dryness. . The 
residue was purified by silica gel. column chromatography developed by 
dichloromethane-methanol to give 4-[3-(tert-butoxycarbonyl-tert-butyl-amino)- 
propoxy]-3-methyl-benzofuran-2-carboxylic acid ethyl ester as white crystals 
(520 mg). FAB-MS: m/z 434 (MIT); 'H-NMR (CDC1 3 ): 5 1.12-1.54 (21H, m), 

20 2.09 (2H, m), 2.75 (3H, s), 3.52 (2H, dd, J=7.6 Hz, 9.9 Hz), 4.09 (2H, t, J=5.9 
Hz), 4.43 (2H, q, J=7.3 Hz), 6.61 (1H, d, J=7.9 Hz), 7.12 (1H, d, J=8.6 Hz), 7.31 
(lH,dd,J=8.6Hz,7.9Hz). 



d) Preparation of 4-r3-(tert- butoxvcarbonvl-tert-hutvl-amino)-propoxv1-3- 
25 propvl-benzofuran-2-carboxvlic acid ethyl ester: 

To a dry tetrahydrofuran (3 ml) solution of 4-[3-(tert-butoxycarbonyl-tert- 
butyl-amino)-propoxy]-3-methyl-benzofuran-2-carboxylic acid ethyl ester (50 
mg) was added lithium diisopropylamide (1.2 ml, 0.5N in THF) at -78 °C. 
After 30 minutes ethyl iodide (160 ul) was added at the same temperature. 
30 Then reaction mixture was allowed to warm to ambient temperature and 
stirred overnight. The reaction mixture was diluted with ethyl acetate and 
washed with saturated ammonium chloride solution and dried over anhydrous 
sodium sulfate then concentrated in vacuo to dryness. The residue was 
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purified by silica gel column chromatography developed by dichloromethane- 
methanol to give 4-[3-(tert-butoxycarbonyl-tert-butyl-amino)-propoxy]-3- 
propyl-benzofuran-2-carboxylic acid ethyl ester as a pale yellow oil (5.1 mg). 
FAB-MS: m/z 462 (MHT); l H-NMR (CDC1,): 5 1.12-1.54 (21H, m), 2.09 (2H, m), 
5 2.75 (3H, s), 3.52 (2H, dd, J=7.6 Hz, 9.9 Hz), 4.09 (2H, t, J=5.9 Hz), 4.43 (2H, 
q, J=7.3 Hz), 6.61 (1H, d, J=7.9 Hz), 7.12 (1H, d, J=8.6 Hz), 7.31 (1H, dd, J=8.6 
Hz, 7.9 Hz). 



e) Preparation of 4-(3-tert-butvlamino-propoxv)-3-propvl-benzofuran-2- 
10 carboxvlic acid ethvl ester: 

To a dichloromethane (0.5 ml) solution of 4-[3-(tert-butoxycarbonyl-tert- 
butyl-amino)-propoxy]-3-propyl-benzofuran-2-carboxylic acid ethyl ester (5.0 
mg) was added trifluoroacetic acid (0.5 ml) at room temperature. After 
stirring overnight, the reaction mixture was concentrated in vacuo to dryness. 

15 The residue was purified by silica gel column chromatography developed by 
dichloromethane-methanol to give 4-(3-tert-butylamino-propoxy)-3-propyl- 
benzofuran-2-carboxylic acid ethyl ester (2.4 mg) as a pale yellow oil. FAB- 
MS: m/z 362 (MH + ); l H-NMR (CDC1 3 ): 8 0.91 (3H, t, J=7.3 Hz), 1.34 (s, 9H), 
1.25-1.45 (5H, m), 1.64 (2H, quintet, J= 7.3 Hz), 2.23 (2H, quintet, J=7.3 Hz), 

20 3.07 (2H, t, J=7.3 Hz), 3.16 (2H, t, J=7.3 Hz), 4.09 (2H, t, J=5.9 Hz), 4.42 (2H, 
q, J=6.9 Hz), 6.52 (1H, d, J=8.3 Hz), 7.12 (1H, d, J=8.3 Hz), 7.28 (1H, dd, J=8.3 
Hz, 8.3 Hz). 



Example 6: 

25 Preparation of 3-butvl-4-f3-tert-butvIamino-propoxv)-benzofuran-2-carboxvlic 
acid ethvl ester : 

This compound was prepared in a similar manner to Example 5. 

FAB-MS: m/z 376 (MH # ); l H-NMR (CDC1 3 ): 8 0.91 (3H, t, J=7.3 Hz), 1.34 (s, 
9H), 1.25-1.45 (7H, m), 1.64 (2H, quintet, J=7.3 Hz), 2.23 (2H, quintet, J=7.3 
30 Hz), 3.07 (2H, t, J=7.3 Hz), 3.16 <2H, t, J=7.3 Hz), 4.09 (2H, t, J=5.9 Hz), 4.42 
(2H, q, J=6.9 Hz), 6.52 (1H, d, J=8.3 Hz), 7.12 (1H, d, J-8.3 Hz), 7.28 (1H, dd, 
J=8.3 Hz, 8.3 Hz). 
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Examule 7; 



Preparation of 3-aminomethv1-4-(3-ff D vriHin..q.vl mQ ^ v ]Vami - nn1 . r ^ r _ Yl 
benzofura n-2-carhnyylic acid ethvl ester! 



5 



10 



15 



a) Preparation of 4-ftert-h 1 ,tv1-dim e tl 1 v1. s1 M nT , y l» vy) .3. mp ^ v1 , w ^ fl 0 

carboxvlic acid ethvl ester: 

To a mixture of 4-hydroxy-3-methyl-benzofuran-2-carboxylic acid ethyl 
ester (Joseph G. Atkinson et al., European patent application 0146243 (1985)) 
(69 mg) and imidazole (26 mg) in DMF (2 ml) was added t-butyldimethylsilyl 
chloride (50 mg) and the mixture was stirred overnight. To the reaction flask 
was added saturated NH H C1 solution (3 ml) and the product was extracted 
with ethyl acetate (6 ml). The organic layer was washed with water and brine 
dried over anhydrous magnesium sulfate and evaporated to dryness The 
residue was purified by silica gel column chromatography developed by ethyl 
acetate-hexane giving the desired compound as a white solid (100 mg) EI-MS- 
m/z 334 (M*); 'H-NMR (CDC1 3 ): 5 0.34 (6H, s), 1.05 (9H, s), 1.44 (3H t J=7 3 
Hz), 2.76 (3H, s), 4.45 (2H, q, J=7.3 Hz), 6.64 (1H, d, J=7.9 Hz), 7.12 (1H d 
J=8.2Hz),7.25(lH,dd, J=7.9 Hz, 8.2 Hz). ' ' 
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b) Preparation of 3-bromomethvI-4-(tert-butvI-dimethvl»siIanvloxv)- 
benzofuran-2-carboxvlic acid ethvl ester: 

4-(tert-Butyl-dimethyl-silanyloxy)-3-methyl-ben2ofuran-2-carboxylic acid 
ethyl ester (100 mg) was dissolved in benzene (10 ml) followed by the addition 
5 of N-bromo succinimide (59 mg) and wet benzoylperoxide (10 mg). The 

mixture was refluxed overnight and evaporated to dryness. The obtained solid 
was suspended in hexane (10 ml) and filtered off. The filtrate was 
concentrated in vacuo to give the desired compound (128 mg) as a yellow oil. 
EI-MS: m/z 412 (M*); 'H-NMR (CDC1 3 ): 8 0.37 (6H, s), 1.65 (9H, s), 1.46 (3H, t, 
J=7.3 Hz), 4.48 (2H, q, J=7.3 Hz), 4.95 (2H, s), 6.69 

(1H, d, J=7.6 Hz), 7.17 (1H, d, J=8.3 Hz), 7.31 (1H, dd, J=7.6 Hz, 8.3 Hz). 



c) Preparation of S-azidomethvl^tert-butvl-dimethvl'SilanvloxvVbenzofuran- 
2-carboxvlic acid ethvl ester: 

4-(tert-Butyl-dimethyl-silanyloxy)-3-methyl-benzofuran-2-carboxylic acid 
ethyl ester (128 mg) and sodium azide (120 mg) were suspended in acetonitrile 
(4 ml) and refluxed. After 4 hours the reaction mixture was cooled to room 
temperature and diluted with ethyl acetate (10 ml) and washed with water (6 
ml) and brine (6 ml) successively. The organic layer was dried over anhydrous 
magnesium sulfate and concentrated in vacuo. The residue was purified by 
silica gel chromatography developed by hexane-ethyl acetate giving the 
desired compound as a colorless oil (66 mg). FAB-MS; m/z 376 (MH + ); 5 H-NMR 
(CDC1 3 ): 8 0.40 (6H, s), 1.08 (9H, s), 1.47 (3H, t, J=6.9 Hz), 4.49 (2H, q, J=6.9 
Hz), 5.14 (2H, s), 6.69 (1H, d, J=7.9 Hz), 7.14 (1H, d, J=8.6 Hz), 7.30 (1H, dd, 
J=7.9 Hz, 8.6 Hz). 



d) Preparation of 3-azidomethvl-4-hvdroxv-benzofuran-2-carboxvlic acid ethvl 
ester: 

3-Azidomethyl-4-(tert-butyl-dimethyl-silanyloxy)-benzofuran-2-carboxylic 
acid ethyl ester (66 mg) was dissolved in anhydrous THF (2 ml) followed by 
the addition of tetrabutylammonium fluoride (1M THF solution, 200 |il) at 
room temperature. After 10 minutes, the reaction was quenched with 
saturated ammonium chloride solution (3 ml), extracted with ethyl acetate (5 
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ml), dried over anhydrous magnesium sulfate, and then concentrated in vacuo. 
The residue was purified by silica gel column chromatography developed by 
hexane-ethyl acetate to give the desired compound (45 mg ) as white crystals. 
EI-MS: m/z 261 (M*); 'H-NMR (CDC1 3 ): 5 1.46 (3H, t, J=7.3 Hz), 4.48 (2H, q, 
J=7.3 Hz), 5.12 (2H, s), 6.78 (1H, d, J==7.9 Hz), 7.13 (1H, dd, J=0.7, 8.3 Hz), 
7.35(lH,dd, J=7.3,7.9Hz). 



e) Preparation of 3-aminomethvl -4-f3-f(pvridin-3-vlmethvl)-aminol-proDoxvl- 
benzofuran-2-carboxvlic acid ethvl ester: 

3-Azidomethyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}-benzofuran-2- 
carboxylic acid ethyl ester (49 mg) and triphenylphosphine (50 mg) were 
dissolved in THF (2.5 ml). To the solution was added water (0.3 ml) and the 
mixture was heated to 70 °C overnight. The reaction mixture was diluted 
with ethyl acetate (5 ml) and washed with brine (5 ml), then dried over 
anhydrous sodium sulfate. The filtrate was concentrated in vacuo and the 
residue was purified by silica gel chromatography developed by 
dichloromethane-methanol giving 3-aminomethyl-4-{3-[(pyridin-3-ylmethyl)- 
amino]-propoxy}-benzofuran-2-carboxylic acid ethyl ester as a colorless oil (15 
mg). FAB-MS: m/z 384 (MH*); l H-NMR (CDC1 3 ): 5 1.45 (3H, t, J=7.3 Hz), 2.12 
(2H, quintet, J=6.3 Hz), 2.90 (2H, t, J=6.6 Hz),3.85 (2H, s), 4.24 (2H, t, J=6.3 
Hz), 4.31 (2H, s), 4.45 (2H, q, J=7.3 Hz), 6.68 (1H, d, J=8.3 Hz), 7.16 (1H, d, 
J=8.3 Hz), 7.21 (1H, dd, J=4.9 Hz, 7.9 Hz), 7.35 (1H, t, J=8.3 Hz), 7.68 (1H, d, 
J=7.9 Hz), 8.48 (1H, dd, J=1.7 Hz, 4.9 Hz), 8.56 (1H, d, J=1.7 Hz). 



Example 8: 

Preparati on of 4-(3-tert-butvlamino-propoxv)-3-hvdroxvmethvl-benzofuran-2- 
carboxvlic acid methyl ester: 



a) Preparation of 4- f3-(tert-butoxvcarbonvl-tert-butvl-aminoVpropoxvl-3- 
hvdroxvmethvl-benzofuran-2-carboxvlic acid: 3-Bromnmfithy1-4- [3-(tert- 
butoxycarbonyl-tert-butyl-amino)-propoxy]-benzofuran-2-carboxylic acid ethyl 
ester was prepared from the compound in Example 5-b by the same method as 
Example 7-b. To a solution of 3-bromomethyl-4-[3-(tert-butoxycarbonyl-tert- 
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butyl-amino)-propoxy]-benzofuran-2-carboxylic acid ethyl ester (23 mg) in THF 
(1 ml) was added IN Li OH at room temperature and the mixture was stirred 
overnight. The reaction mixture was quenched by the addition of saturated 
ammonium chloride solution (10 ml) and water (10 ml) and extracted with 

5 ethyl acetate (10 ml) twice. The combined organic layer was dried over 
anhydrous sodium sulfate and concentrated in vacuo. The mixture was 
purified by reversed phase silica gel developed by methanol-H a O to give 4-[3- 
(tert-butoxycarbonyl-tert-butyl-ainino)-propoxy]-3-hydroxymethyl-benzofuran 
2-carboxylic acid (5.3 mg) as a white solid. FAB-MS: m/z 444 (MNa*); l H-NMR 

10 (CD 3 OD): 5 1.35 (18H,s), 2.02 (2H, quintet, J=7.3 Hz), 3.47 (2H, t, J=7.3 Hz), 
4.04 (2H, t, J=7.3 Hz), 5.07 (2H, s), 6.62 (1H, d, J=7.9 Hz), 6.99 (1H, d, J-7.9 
Hz), 7.18 (1H, dd, J=7.9 Hz, 7.9 Hz). 

h) Preparation of 4-f3-(tert-butoxvcarbonvl-tert-butvl-amin o)-propoxv1-3- 
15 hvdroxvmethvl-benzofuran-2-carboxvlic ac id methyl ester: 

To a suspension of potassium carbonate (4.0 mg) and 4-[3-(tert- 
butoxycarbonyl-tert-butyl-amino)-propoxy]-3-hydroxymethyl-benzofuran-2- 
carboxylic acid (5.0 mg) in dry DMF (0.8 ml) was added methyl iodide (48 
at room temperature and the mixture was stirred overnight. The solvent was 

20 evaporated in vacuo to give the crude material as a white heavy syrup, which 
was then treated with 0.1N HC1 (10 ml). The product was extracted with 
ethyl acetate (10 ml) three times and washed with saturated sodium hydrogen 
carbonate solution and dried over anhydrous sodium sulfate. The residue was 
purified by silica gel column chromatography developed by hexane-ethyl 

25 acetate to give 4- [3-(tert-butoxycarbonyl-tert-butyl-amino)-propoxy]-3- 

hydroxymethyl-benzofuran-2-carboxylic acid methyl ester (3.7 mg) as a white 
solid. FAB-MS: m/z 436 (MH + ); *H-NMR (CDCL,): 5 1.42-1.48 (18H,m), 2.11 
(2H, quintet, J=7.3 Hz), 3.54 (2H, t, J=7.3 Hz), 4.07 (1H, t, J=6.9 Hz), 4.12 
(2H, t, J=7.3 Hz), 4.48 (3H, s), 5.22 (2H, d, J=6.9 Hz), 6.68 (1H, d, J=7.9 Hz), 

30 7.18 (1H, d, J=7.9 Hz), 7.40 (1H, dd, J=7.9 Hz, 7.9 Hz). 



c) Preparation of 4-f3-tert-butvlamino-propoxv)-3-hvdroxvm ethvl-benzofuran- 
2-carboxvlic acid methvl ester: 

Treatment of 4-[3-(tert-butoxycarbonyl-tert-butyl-amino)-propoxy]-3- 
35 hydroxymethyl-benzofuran-2-carboxylic acid methyl ester obtained above with 
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trifluoroacetic acid gave 4-(3-tert-butylamino-propoxy)-3-hydroxymethyl- 
benzofuran-2-carboxylic acid methyl ester as a yellow syrup. 

FAB-MS: m/z 336 (MH 4 ); 'H-NMR (CDC1 3 ): 5 1.17 (9H,s), 2.14 (2H, quintet, 
J=7.3 Hz), 2.89 (2H, t, J=7.3 Hz), 3.99 (3H, s), 4.26 (2H, t, J=7.3 Hz), 5.19 (2H, 
5 s), 6.71 (1H, d, J=7.9 Hz), 7.18 (1H, d, J=7.9 Hz), 7.40 (1H, dd, J=7.9 Hz, 7.9 
Hz). 



Example 9; 

Preparation of 4-(3-tert-butvlamino-propoxv)-3-ethoxvmethvl-benzofuran-2- 
carboxvlic acid ethvl ester: 



a) Preparation of 4-f3-(tert-butoxvcarbonvl-tert-butvl-amino)-propoxv1-3- 
ethoxvmethvl-benzofuran-2-carboxvlic acid ethvl ester: 

To ethanol (2.0 ml) was added sodium metal (15 mg) at room 
temperature. After 25 minutes, 3-bromomethyl-4-[3-(tert-butoxycarbonyl-tert- 
butyl-amino)-propoxy]-benzofuran-2-carboxylic acid ethyl ester (98 mg) was 
added to the reaction mixture. The reaction was quenched by the addition of 
saturated aqueous ammonium chloride solution (10 ml) and water (20 ml). 
The product was extracted with ethyl acetate (10 ml) 3 times. Organic layer 
was combined and dried over anhydrous sodium sulfate, concentrated in vacuo 
to dryness. The residue was purified by silica gel column chromatography 
developed by hexane-ethyl acetate to give 4-[3-(tert-butoxycarbonyl-tert-butyl- 
amino)-propoxy]-3-ethoxymethyl-benzofuran-2-carboxylic acid ethyl ester (70 
mg) as a pale yellow oil. FAB-MS: m/z 478 (MH + ); 'H-NMR (CDC1 3 ): 5 1.22 
(3H, t, J=6.9 Hz), 1.37-1.47 (21H,m), 2.09 (2H, quintet, J=7.3 Hz), 3.54 (2H, t, 
J=7.3 Hz), 3.62 (2H, q, J=6.9 Hz), 4.12 (2H, t, J=7.3 Hz), 4.45 (2H, q, J=7.3 
Hz), 5.06 (2H, s), 6.65 (1H, d, J=7.9 Hz), 7.14 (1H, d, J=7.9 Hz), 7.33 (1H, dd, 
J=7.9 Hz, 7.9 Hz). 



b) Preparation of 4-(3"tert-butvlamino-propoxv)-3-ethoxvmethvl-benzofuran'2- 
carboxvlic acid ethvl ester: 
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Treatment of 4-[3-(tert-butoxycarbonyMert-butyl-amino)-propoxy]-3- 
ethoxymethyl-benzofuran-2-carboxylic acid ethyl ester with trifluoroacetic acid 
gave 4.(3-tert-butylamino-propoxy)-3-ethoxymethyl-benzofuran-2-carboxylic 
acid ethyl ester as a white solid. 

5 FAB-MS: m/z 378 (MHO; l H-NMR (CDC1 3 ): 8 1.18-1.22 (12H, m), 1.44 (3H,t, 
J=6.9 Hz), 2.13 (2H, quintet, J=7.3 Hz), 2.97 (2H, t, J=7.3Hz), 3.61 (2H, q, 
J=7.3 Hz), 4.17 (2H, t, J=7.3 Hz), 4.45 (2H, q, J=6.9 Hz), 5.05 (2H, s), 6.65 (1H, 
d, J=7.9 Hz), 7.14 (1H, d, J=7.9 Hz), 7.33 (1H, dd, J=7.9 Hz, 7.9 Hz). 



10 Example lOi 

Pre paration of (3-cvglQpropvl-4-(3-f(pvridin-3-vlmethv lVamino1-proDoxv]- 
hRn7ofuran-2-vlVmethanol : 

To a solution of the compound of Example 1 (146 mg) in dry 
tetrahydrofuran was added LiAlH< (14 mg) at 0 °C. The mixture was stirred 

15 for 30 minutes at 0 °C. To the reaction mixture was added a little water 
containing KF. To the mixture was added anhydrous sodium sulfate with 
stirring. Inorganic salt was removed by filtration and the mother solution was 
evaporated to dryness. The residue was purified by silica gel column 
chromatography to give a colorless solid (120 mg). FAB-MS: m/z 353 (MH*); 

20 'H-NMR (CDC1 3 ): 8 0.67-0.86 (4H, m), 1.67-1.73 (1H, m), 2.07 (2H, quintet, 
J=6.3 Hz), 2.89 (2H, t, J=6.3 Hz), 3.81 (2H, s), 4.18 (2H, t, J=6.3 Hz), 4.78 (2H, 
s), 6.62 (1H, d, J=7.9 Hz), 7.03 (1H, d, J=7.9 Hz), 7.21-7.34 (2H, m), 7.68 (1H, 
d, J=7.9 Hz), 8.48-8.52 (2H, m). 



Example 11: 

Preparation of (3-methvl-4-{3-f(pvridin-3-vlmethvn-amino1-propoxY)- 
benzofuran-2-vl)-methanol : 

Starting from the compound in Example 96, (3-methyl-4-{3-[(pyridin-3- 
ylmethyl)-amino]-propoxy}-benzofuran-2-yl)-methanol was obtained by the 
same method as the method in Example 10. ESI-MS: m/z 327 (MHO, *H-NMR 
(CDC1 3 ): 8 2,00 (2H, quintet, J=6.5 Hz), 2.22 (3H, s), 2.83 (2H, t, J=7 Hz), 3.77 
(2H, s), 4.10 (2H, t, J=6 Hz), 4.66 (3H, s), 6.55 (1H, d, J=8 Hz), 7.00 (1H, d, J=8 
Hz), 7.12 (1H, t, J=8 Hz), 7.17 (1H, m), 7.63 (1H, brd, J=5 Hz), 8.42 (2H, m). 
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Example 12; 

Preparation of (3-f2-(2.4-difluorophenoxvmethvl)-3-methvl-ben2ofuran-4- 
vloxv1-propvl)-pvridin-3-vlmethvl-amine: 

5 To a solution of the compound in Example 11 (65 mg), tributylphosphine 

(61 mg) and 2,4-difluorophenol (26 mg) in THP (1 ml) was added bispiperidine 
azodicarboxyl amide (76 mg) in THF (0.5 ml) at -45 °C under argon 
atmosphere, and the mixture was slowly warmed up to room temperature over 
18 hoursi period. The mixture was poured into sat. NaHC0 3 solution and 

10 extracted with ethyl acetate. The organic layer was washed with brine and 
dried over Na 2 SO r After filtration, the solvent was removed under reduced 
pressure and the residue was chromatographed on silica gel 
(dichloromethane/methanol) to give a yellow oil (35 mg, 40 %). ESIMS: m/z 
439 (MHO; 'H-NMR (CDC1 3 ): 5 2.07 (2H, tt, J=6.9 Hz, 5.9 Hz, CH2), 2.27 (3H, 

15 s, CH3), 2.89 (2H, t, J=6.9 Hz, NCH2), 3.83 (2H, s, NCH2), 4.13 (2H, t, J=5.9 
Hz, OCH2), 5.10 (2H, s, OCH2), 6.59 (1H, d, J=7.9 Hz, Ar-H), 6.71-7.23 (6H, 
m, 6xAr-H), 7.66 (1H, dd, J=1.7 Hz, 7.9 Hz, Ar-H), 8.49 (1H, d, J-4.9 Hz, Ar- 
H), 8.56 (1H, s, Ar-H). 



20 * Following compounds in Example 13 to Example 37 were prepared in a 
similar manner to Example 12. 



Example 13: 

Preparation of (3-f2-(3-trifluoromethvlphenoxvmethvl)-3-methvI-benzofuran-4- 
25 vloxvl-propvl)-pvridin-3-vImethvl-amine: 

Yellow oil. ESI-MS: m/z 471 (MH*); J H-NMR (CDC1 3 ): 5 2.05 (2H, tt, 
J=6.9 Hz, 5.9 Hz, CH2), 2.36 (3H, s, CH3), 2.88 (2H, t, J=6.9 Hz, NCH2), 3.84 
(2H, s, NCH2), 4.15 (2H, t, J=5.9 Hz, OCH2), 5.12 (2H, s, OCH2), 6.61 (1H, d, 
J=7.9 Hz, Ar-H), 7.06 (1H, d, J=8.2 Hz, Ar-H), 7.15-7.23 (5H, m, 5xAr-H), 7.66 
30 (1H, dt, J=2.0 Hz, 7,6 Hz, Ar-H), 8.49 (1H, dt, J=1.6 Hz, 4.7 Hz, Ar-H), 8.57 
(1H, d, J=1.6 Hz, Ar-H). 
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Example 14; 

Preparation of f3-(2-phenoxvmethvl-3-methvl- ben2ofuran-4-vloxv-propvn- 
pvridin-3-vlmethvl-amine: 

Yellow oil. FAB-MS: m/z 403 (MH*); 'H-NMR (CDC1 3 ): 5 2.05 (2H, tt, 
5 J=6.9 Hz, 5.9 Hz, CH2), 2.34 (3H, s, CH3), 2.88 (2H, t, J=6.9 Hz, NCH2), 3.84 
(2H, s, NCH2), 4.15 (2H, t, J=5.9 Hz, OCH2), 5.08 (2H, s, OCH2), 6.60 (1H, d, 
J=7.9 Hz, Ar-H), 6.96-7.07 (2H, m, 2xAr-H), 7.15 (1H, d, J=7.9 Hz, Ar-H), 7.18- 

7.23 (1H, m, Ar-H), 7.28-7.34 (2H, m, 2xAr-H), 7.43-7.55 (2H, m, 2xAr-H), 7.66 
(1H, d, J=7.6 Hz, Ar-H), 8.49 (1H, d, J=4.2 Hz, Ar-H), 8.57 (1H, s, Ar-H). 

10 

Example 15: 

Preparation of 13- f2-f 2-fluorophenoxvmethvl)-3-methvl-benz ofuran-4-vloxv1- 
propvU-pvridin-3-vlmethvl-amine: 

Yellow oil. ESI-MS: m/z 422 (MH*); 'H-NMR (CDC1,): 8 2.04 (2H, tt, 
15 J=6.6 Hz, 5.9 Hz, CH2), 2.30 (3H, s, CH3), 2.87 (2H, t, J=6.6 Hz, NCH2), 3.83 
(2H, s, NCH2), 4.13 (2H, t, J=5.9 Hz, OCH2), 5.15 (2H, s, OCH2), 6.59 (1H, d, 
J=8.1 Hz, Ar-H), 6.91-6.96 (1H, m, Ar-H), 7.03-7.10 (4H, m, 4xAr-H), 7.16 (1H, 
t, J=8.1 Hz, Ar-H), 7.20 (1H, dd, J=8.1 Hz, 7.3 Hz, Ar-H), 7.66 (1H, d, J=7.3 
Hz, Ar-H), 8.47 (1H, d, J=3.7 Hz, Ar-H), 8.56 (1H, s, Ar-H). 

20 

Example 16: 

Preparation of <3-f2-f3-fluorophenoxvmethvl)-3-methvl-benzofuran-4-vloxvl- 
propvl)-pvridin-3-vlmethvl-amine: 

Pale yellow oil. ESI-MS: m/z 422 (MH*); 'H-NMR (CDC1 3 ): 5 2.05 (2H, tt, 
25 J=6.6 Hz, 5.9 Hz, CH2), 2.35 (3H, s, CH3), 2.88 (2H, t, J=6.6 Hz, NCH2), 3.83 
(2H, s, NCH2), 4.15 (2H, t, J=5.9 Hz, OCH2), 5.06 (2H, s, OCH2), 6.60 (1H, d, 
J=8.1 Hz, Ar-H), 6.67-6.81 (3H, m, 3xAr-H), 7.05 (1H, d, J=8.1 Hz, Ar-H), 7.15- 

7.24 (3H, m, 3xAr-H), 7.66 (1H, d, J=7.3 Hz, Ar-H), 8.49 (1H, d, J=3.7 Hz, Ar- 
H), 8.56 (1H, s, Ar-H). 
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Example 17; 

Preparation of <3- f2-f4-fluorophenoxvmethvI)-3-methvl-benzofuran-4-vloxvl- 
propvll-pyridin-3-vlmethvl-amine: 

Yellow oil. ESI-MS: m/z 421 (MH*); 'H-NMR (CDC1 3 ): 5 2.06 (2H, tt, 
5 J=6.6 Hz, 5.8 Hz, CH2), 2.31 (3H, s, CH3), 2.88 (2H, t, J=5.8 Hz, NCH2), 3.85 
(2H, s, NCH2), 4.14 (2H, t, J=6.6 Hz, OCH2), 5.03 (2H, s, OCH2), 6.58 (1H, d, 
J=8.1 Hz, Ar-H), 6.95-7.00 (4H, m, 4xAr-H), 7.04 (1H, d, J=8.8 Hz, Ar-H), 7.13 
(1H, d, J=8.3 Hz, Ar-H), 7.19-7.22 (1H, m, Ar-H), 7.68 (1H, d, J=8.1 Hz, Ar-H), 
8.48 (1H, d, J=3.7 Hz, Ar-H), 8.57 (1H, s, Ar-H). 

Example 18: 

Preparation of (3-f2-(2.3-difluorophenoxvmethvl)-3-methvl-benzofuran-4- 
vloxvl-propvll-pvridin-3-vlmethvl-amine: 

Pale yellow oil. ESI-MS: m/z 439 (MH*); 'H-NMR (CDC1 3 ): 8 2.04 (2H, tt, 
15 J=6.6 Hz, 5.9 Hz, CH2), 2.32 (3H, s, CH3), 2.87 (2H, t, J=6.6 Hz, NCH2), 3.83 
(2H, s, NCH2), 4.14 (2H, t, J=5.9 Hz, OCH2), 5.16 (2H, s, OCH2), 6.59 (1H, d, 
J=7.3 Hz, Ar-H), 6.80 (1H, dq, J=1.5 Hz, 8.1 Hz, Ar-H), 6.88 (1H, dt, J=1.5 Hz, 
6.6 Hz, Ar-H), 6.90-7.00 (1H, m, Ar-H), 7.04 (1H, d, J=8.1 Hz, Ar-H), 7.16 (1H, 
d, J=8.1 Hz, Ar-H), 7.19-7.22 (1H, m, Ar-H), 7.65 (1H, d, J=8.1 Hz, Ar-H), 8.47 
20 (1H, d, J=3.7 Hz, Ar-H), 8.56 (1H, s, Ar-H). 



Example 19; 

Preparation of {3-r2-(2.5-difluorophenoxvmethvl)-3-methvl-benzofuran-4- 
vloxvl-propvU-pvridin-3-vlmethvl-amine: 

25 Pale yellow oil. ESI-MS: m/z 439 (MH*); l H-NMR (CDC1 3 ): 8 2.04 (2H, tt, 

J=6.6 Hz, 5.9 Hz, CH2), 2.33 (3H, s, CH3), 2.87 (2H, t, J=6.6 Hz, NCH2), 3.85 
(2H, s, NCH2), 4.13 (2H, t, J=5.9 Hz, OCH2), 5.13 (2H, s, OCH2), 6.59 (1H, d, 
J=8.1 Hz, Ar-H), 6.60-6.64 (1H, m, Ar-H), 6.86 (1H, dq, J=3.7 Hz, 2.9 Hz, Ar- 
H), 6.98-7.04 (1H, m, Ar-H), 7.05 (1H, d, J=8.1 Hz, Ar-H), 7.16 (1H, d, J=8.1 

30 Hz, Ar-H), 7.20 (1H, q, J=4.4 Hz, Ar-H), 7.68 (1H, d, J=8.1 Hz, Ar-H), 8.48 (1H, 
d, J=3.7 Hz, Ar-H), 8.56 (1H, d, J=1.5 Hz, Ar-H). 
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Example 20: 

Preparation of (3-f2-(2.6-difluorophenoxvmethvl)-3-methvI-benzofuran-4- 
vloxv1-proT3vl)-pvridin-3-vlmethvl-amine: 

5 Yellow oil. ESI-MS: m/z 439 (MH*); 'H-NMR (CDC1,): 6 2.03 (2H, tt, 

J=6.6 Hz, 5.9 Hz, CH2), 2.22 (3H, s, CH3), 2.85 (2H, t, J=6.6 Hz, NCH2), 3.82 
(2H, s, NCH2), 4.12 (2H, t, J=5.9 Hz, OCH2), 5.19 (2H, s, OCH2), 6.57 (1H, d, 
J=7.3 Hz, Ar-H), 6.82-6.84 (1H, m, Ar-H), 6.86 (1H, d, J=7.3 Hz, Ar-H), 6.92- 
6.99 (1H, m, Ar-H), 7.04 (1H, d, J=8.1 Hz, Ar-H), 7.15 (1H, d, J=8.1 Hz, Ar-H), 

10 7.19 (1H, dd, J=2.9 Hz, 4.4 Hz, Ar-H), 7.64 (1H, d, J=8.7 Hz, Ar-H), 8.48 (1H, 
d, J=3.7 Hz, Ar-H), 8.55 (1H, s, Ar-H). 



Example 21: 

Preparation of (3-f2-f2.3.4-trifluorophenoxvmethvl)-3-methvl-benzofuran-4- 
15 vIoxvl-propvU-pvridin-3-vlmethvI-amine: 

Pale yellow oil. ESI-MS: m/z 457 (MH*); "H-NMR (CDC1 3 ): 5 2.08 (2H, t, 
J=6.3 Hz, CH2), 2.29 (3H, s, CH3), 2.88 (2H, t, J=6.9 Hz, NCH2), 3.84 (2H, s, 
NCH2), 4.14 (2H, t, J=5.9 Hz, OCH2), 5.13 (2H, s, OCH2), 6.60 (1H, d, J=7.9 
Hz, Ar-H), 6.75-6.91 (2H, m, 2xAr-H), 7.04 (1H, d, J=8.4 Hz, Ar-H), 7.15-7.27 
20 (2H, m, 2xAr-H), 7.68 (1H, d, J=7.6 Hz, Ar-H), 8.49 (1H, d, J=4.0 Hz, Ar-H), 
8.57 (1H, s, Ar-H). 



Example 22: 

Preparation of {3-[2-(2.3.5-trifluorophenoxvmethvl)-3-methvl-benzofuran-4- 
25 vloxvl-propvll-pYridin-3-vlmethyl-amine: 

Pale yellow oil. ESI-MS: m/z 457 (MH*); 'H-NMR (CDC1,): 8 2.07 (2H, t, 
J=6.3 Hz, CH2), 2.33 (3H, s, CH3), 2.89 (2H, t, J=6.9 Hz, NCH2), 3.72 (2H, s, 
NCH2), 4.15 (2H, t, J=5.9 Hz, OCH2), 5.14 (2H, s, OCH2), 6.51-6.73 (3H, m, 
3xAr-H), 7.05 (1H, d, J=7.9 Hz, Ar-H), 7.69 (1H, d, J=7.9 Hz, Ar-H), 8.50 (1H, 
30 dd, J=4.6 Hz, 1.7 Hz, Ar-H), 8.57 (1H, d, J=2.2 Hz, Ar-H). 
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Example 23: 

Preparation of {3-f2-(2.4.5-trifluorophenoxvmethvI)-3-methvl-benzofuran-4- 
vloxv1-propvl)-pvridin-3-vlmethvl-amine: 

Pale yellow oil. ESI-MS: m/z 457 (MH*); 'H-NMR (CDC1,): 8 2.07 (2H, tt, 
5 J=6.9 Hz, 5.9 Hz, CH2), 2.30 (3H, s, CH3), 2.89 (2H, t, J=6.9 Hz, NCH2), 3.86 
(2H, s, NCH2), 4.14 (2H, t, J=5.9 Hz, OCH2), 5.11 (2H, s, OCH2), 6.60 (1H, d, 
J=7.9 Hz, Ar-H), 6.92-7.07 (3H, m, 3xAr-H), 7.13-7.22 (2H, m, 2xAr-H), 7.68- 
7.73 (1H, m, Ar-H), 8.50 (1H, d, J=3.6 Hz, Ar-H), 8.58 (1H, s, Ar-H). 



10 Example 24; 

Preparation of f 3-f2-(2.3 .6-trifluorophenoxvmethvl)-3-methvl-benzofuran-4- 
vloxv1-propvl)-pvridin-3-vlmethvl-amine: 

Orange oil. ESI-MS: m/z 457 (M H*); 'H-NMR (CDC1,): 5 2.07 (2H, tt, 
J=6.9 Hz, 5.9 Hz, CH2), 2.27 (3H, s, CH3), 2.89 (2H, t, J=6.9 Hz, NCH2), 3.86 
15 (2H, s, NCH2), 4.12 (2H, t, J=5.9 Hz, OCH2), 5.24 (2H, s, OCH2), 6.57 (1H, d, 
J=8.0 Hz, Ar-H), 6.75-6.90 (2H, m, 2xAr-H), 7.04 (1H, d, J=8.2 Hz, Ar-H), 7.17 
(1H, t, J=8.2 Hz, Ar-H), 7.22-7.24 (1H, m, Ar-H), 7.71 (1H, dt, J=2.0 Hz, 7.9 
Hz, Ar-H), 8.50 (1H, dd, J=5.0 Hz, 1.7 Hz, Ar-H), 8.57 (1H, d, J-1.7 Hz, Ar-H). 



20 . Example 25: 

Preparation of {3-f2-(2.4.6-trifluorophenoxvmethvl)-3-methvl-benzofuran-4- 
vl oxvl -propyl 1 -pvridin-3-vlmeth vl-amine : 

Yellow oil. ESIMS: m/z 457 (MH*); 'H-NMR (CDC1 3 ): 8 2.07 (2H, t, J=6.6 
Hz, CH2), 2.28 (3H, s, CH3), 2.87 (2H, t, J=6.9 Hz, NCH2), 3.84 (2H, s, NCH2), 
25 4.13 (2H, t, J=5.9 Hz, OCH2), 5.i4 (2H, s, OCH2), 6.58 (1H, d, J=7.9 Hz, Ar- 
H), 6.61-6.71 (2H, m, 2xAr-H), 7.04 (1H, d, J=8.2 Hz, Ar-H), 7.16 (1H, d, J=7.9 
Hz, Ar-H), 7.20-7.24 (1H, m, Ar-H), 7.68 (1H, d, J=7.6 Hz, Ar-H), 8.49 (1H, d, 
J=3.6 Hz, Ar-H), 8.56 (1H, s, Ar-H). 
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Evnmple 26: 

Preparation of |3-f2-f2-3.4.5.6-pe nt.af1iinrophenoxvmethvn-3-methvl- 
benzofuran-4-vloxvl-proPvl)-pvridin-3- v1methvI-amine: 

Yellow oil. ESI-MS: xalz 493 (MH*); 'H-NMR (CDC1 S ): 8 2.06 (2H, t, J=5.9 
5 Hz, CH2), 2.26 (3H, s, CH3), 2.93 (2H, t, J=6.9 Hz, NCH2), 3.87 (2H, s, NCH2), 
4.10 (2H, t, J=5.9 Hz, OCH2), 5.23 (2H, s, OCH2), 6.55 (1H, d, J=7.9 Hz, Ar- 
H), 7.04 (1H, d, J=8.2 Hz, Ar-H), 7.18 (1H, t, J=8.2 Hz, Ar-H), 7.22-7.25 (1H, 
m, Ar-H), 7.71 (1H, d, J=7.6 Hz, Ar-H), 8.50 (1H, d, J=5.0 Hz, Ar-H), 8.58 (1H, 
d, J=2.0 Hz, Ar-H). 



Example 27: 

Preparation of (3-f2-(3. 5.-bistrifluoromethvlphenoxvm ethvl)-3-methvl- 
hpn7.nfiiran-4-vloxYl-propv^-P ^ din - 3 - vlmethvl - amine: 

Yellow oil. ESI-MS: m/z 539 (MH'); 'H-NMR (CDC1 3 ): 5 2.07 (2H, t, J=6.3 
IB Hz, CH2), 2.37 (3H, s, CH3), 2.89 (2H, t, J=6.9 Hz, NCH2), 3.86 (2H, s, NCH2), 
4.17 (2H, t, J=5.9 Hz, OCH2), 5.17 (2H, s, OCH2), 6.61 (1H, d, J=7.9 Hz, Ar- 
H), 7.05 (1H, d, J=8.2 Hz, Ar-H), 7.20 (1H, t, J=7.9 Hz, Ar-H), 7.2 (1H, d, J=7.9 
Hz, Ar-H), 7.45 <2H, s, 2xAr-H), 7.49 (1H, s, Ar-H), 7.68 (1H, dt, J=7.6 Hz, 2.0 
Hz, Ar-H), 8.49 (1H, dd, J=2.0 Hz, 4.6 Hz, Ar-H), 8.57 (1H, d, J=2.0 Hz, Ar-H). 



Example 28: 

Preparation of (3-f2-(3-morpholin-phenoxvmethvl)-3-methvl-b enzofuran-4- 
vloxvl-propyl)-pvridin-3-vlniethvl-amine: 

Yellow oil. ESI-MS: m/z 488 (MH*); 'H-NMR (CDC1 3 ): 5 2.08 (2H, t, J=6.6 
25 Hz, CH2), 2.32 (3H, s, CH3), 2.92 (2H, t, J=6.9 Hz, NCH2), 3.15 (4H, t, J=4.6 
Hz, 2xNCH2), 3.98 (4H, t, J=4.6 Hz, 2xOCH2), 3.89 (2H, s, NCH2), 4.14 (2H, t, 
J=5.9 Hz, OCH2), 5.06 (2H, s, OCH2), 6.55-6.60 (4H, m, 4xAr-H), 7.04 (1H, d, 
J=8.2 Hz, Ar-H), 7.15 (1H, d, J=7.9 Hz, Ar-H), 7.18-7.24 (2H, m, 2xAr-H), 7.75 
(1H, d, J=7.9 Hz, Ar-H), 8.51 (1H, d, J=3.3 Hz, Ar-H), 8.59 (1H, d, J=1.7 Hz, 
30 Ar-H). 
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Example 29: 

Preparation of (3-f2-f4-morpholin-phenoxvmethvIV3-methvl-benzofuran-4- 
yloxvl-propyll-pvridin-3-vlmethvl-.amine: 

Yellow oil. ESI-MS: m/z 488 (MH*); 'H-NMR (CDC1,): 8 2.08 (2H, tt, J=5.9 
5 Hz, 6.9 Hz, CH2), 2.31 (3H, s, CH3), 2.90 (2H, t, J=6.9 Hz, NCH2), 3.07 (4H, t, 
J=4.6 Hz, 2xNCH2), 3.84 (4H, t, J=5.9 Hz, 2xOCH2), 3.88 (2H, s, NCH2), 4.14 
(2H, t, J=5.9 Hz, OCH2), 5.03 (2H, s, OCH2), 6.59 (1H, d, J=7.6 Hz, Ar-H), 
6.87-7.25 (7H, m, 7xAr-H), 8.50 (1H, dd, J=1.7 Hz, 5.0 Hz, Ar-H), 8.58 (1H, d, 
J=1.7 Hz, Ar-H). 



Example 30; 

Preparation of (3 - [2-(4-chlorophenoxvmethvl)-3-methvl-benzofuran-4-vloxv1 - 
propvl)-pvridin-3-vlmethvl-amine: 

Yellow oil. FAB MS: m/z 539 (MH*); 'H-NMR (CDC1 3 ): 8 2.08 (2H, tt, 
15 J=6.9 Hz, 6.3 Hz, CH2), 2.33 (3H, s, CH3), 2.88 (2H, t, J=6.9 Hz, NCH2), 3.84 
(2H, s, NCH2), 4.15 (2H, t, J=6.3 Hz, OCH2), 5.05 (2H, s, OCH2), 6.60 (1H, d, 
J=7.9 Hz, Ar-H), 6.95 (1H, d, J=6.9 Hz, Ar-H), 7.05 (1H, d, J=8.2 Hz, Ar-H), 
7.16 (1H, d, J=7.9 Hz, Ar-H), 7.18-7.24 (4H, m, 4xAr-H), 7.67 (1H, d, J=7.9 Hz, 
Ar-H), 8.49 (1H, d, J=4.6 Hz, Ar-H), 8.57 (1H, s, Ar-H). 



Example 31; 

Preparation of (3- f3-methvl-2-(pvridin-3-vloxvmethvl)-benzofuran-4-vloxvl - 
propvll-pyridin-3-vlmethvl-amine: 

Colorless oil. FAB-MS: m/z 404 (MH*); 'H-NMR (CDC1 3 ): 8 2.06 (2H, 
25 quintet, J=6.5 Hz), 2.35 (3H, s), 2.88 (2H, t, J=7 Hz), 3.84 (2H, s), 4.15 (2H, t, 
J=6 Hz), 5.13 (2H, s), 6.61 (1H, d, J=8 Hz), 7.05 (1H, d, J=8 Hz), 7.18 (1H, t, 
J=8 Hz), 7.25 (2H, m), 7.33 (1H, ddd, Jl=8.5 Hz, J2=3 Hz, J3=1.5 Hz), 7.67 
(1H, dd, Jl=8 Hz, J2=2 Hz), 8.25 (1H, dd, Jl=5 Hz, J2=1.5 Hz), 8.42 (1H, d, 
J=3 Hz), 8.49 (1H, dd, Jl=5 Hz, J2=2 Hz), 8.56 (1H, d, J=2 Hz). 
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TCvample 32; 



P , n rQ , Q ^n n f4. ^--^^v1-^<3-^vriHin-3-v1methvl)-aminnVpropoxY)- 
h C nTnfiiran-g -T 1ww,t:hnTvVhftnzonitrile: 

White powder. ESI-MS: m/z 428XMH*); 'H-NMR (CDC1,): 6 2.06 (2H, 
quintet J=6.5 Hz), 2.35 (3H, s), 2.87 (2H, t, J=7 Hz), 3.84 (2H, s), 4.15 (2H, t, 
J=6 HzJ, 5.13 (2H, s), 6.61 (1H, d, J=8 Hz), 7.05 (1H, d, J=8 Hz) 7.07 TO d 
J-9 Hz) 7 19 (1H, t, J=8 Hz), 7.22 (1H, m), 7.61 (2H, d, J=9 Hz), 7.67 (1H, dd, 
Jl=8 Hz J2=2 Hz), 8.49 (1H, dd, Jl=5 Hz, J2=2 Hz), 8.56 <1H, d, J=2 Hz). 



10 



15 



Kxample 33; 

P ^^t,™ of n-[^-TnPt.hv1-2.(2 ? . ? ,- t . rifliio r 0 -etho y YmPt,hv1)-benzofur a n.4- 
YWl.nrnpyl l-pY^m-a-vlmflthyl-amine; 

Colorless oil FAB-MS: m/z 409 (MH* ); l H-NMR (CDC1,): 8 2.06 (2H, 
quintet, J=6.5 Hz), 2.32 (3H, s), 2.88 (2H, t, J=7 Hz), 3.85 (2H, q, J=9 Hz) 3*5 
(2H s) 4 15 (2H, t, J=6 Hz), 4.72 (2H, s), 6.61 (1H, d, J=8 Hz), 7.04 (1H, d, J=8 
Hz),' 7.18QH, t, J=8 Hz), 7.21 (1H, m), 7.67 (1H, br d, J=8 Hz), 8.49 (1H, dd, 
Jl=5 Hz, J2=2 Hz), 8.57 (1H, d, J=2 Hz). 



Example 34; 

20 PMri . atin n fi f(4.bY^- Y-rP^Hin.l.vlVI5-f3-Tneth Y l-4.(3-[(pYridin-3- 
TlmrthTl) ^^n 1 . r .n r nyv>-b P T 1 7,nf 1 ir a n-2-vlmethoyY)-hpn7.ofuran.2.Yl1- 

Tnftthanone: 

Colorless oil. FAB-MS: m/z 570 (MH*); l H-NMR (CDCl a ): 5 1.65 (2H, m), 
1 96 (2H m), 2.06 (2H, quintet, J=6.5 Hz), 2.33 (3H, s), 2.88 (2H, t, J=7 Hz), 
25 3 ".49 (2H, br s), 3.84 (2H, s), 4.03 (1H, m), 4.14 (2H, t, J=6 Hz), 4.16 , (2H, m) 
5 11 (2H s) 6.60 (1H, d, J=8 Hz), 7.06 (1H, d, J=8 Hz), 7.08 (1H, dd, Jl=9 Hz, 
J2=2.5 Hz), 7.20 (4H, m), 7.42 (1H, d, J=9 Hz), 7.68 (1H, br d, J=8 Hz), 8.48 
(lH,brd, J=5Hz),8.56(lH, brs). 



Printed from Mimosa 



WO00A37464 



PCT/EP99/09763 



-78- 
Example 35; 

Preparation of f5-(3-Triet.hvI-4-(3-rfpvri din-3.v1iTifithvl)-amino1-pr n p nvYl- 
benzofuran-2-v1methoyvVben2of U Tfln .2-vn.pinPr fl 7i n .l.vI- m pt.h fl nnno- 

Colorless oil. FAB-MS: m/z 555 (MH*); 'H-NMR (CDC1 S ): 8 2.06 (2H, 
5 quintet, J=6.5 Hz), 2.33 (3H, s), 2.88 (2H, t, J=7 Hz), 2.96 (4H, m), 3.84 (6H, br 
s), 4.15 (2H, t, J=6 Hz), 5.12 (2H, s), 6.60 (1H, d, J=8 Hz), 7.06 (1H, d, J=8 Hz), 
7.09 (1H, dd, Jl=9 Hz, J2=2.5 Hz), 7.18 (1H, t, J=8 Hz), 7.25 (3H, m), 7.42 (1H 
d, J=9 Hz), 7.66 (1H, br d, J=8 Hz), 8.49 (1H, br d, J=4 Hz), 8.56 (1H, br s). 



10 Example 8ft 

Preparation of 5-r3-TPethvl-4-r3-ffnvridin.3.v1t^P f,hv1V aT ninn1. r rn r ^,li- 
benzofuran-2-vlmethoxv1-bRn7 ofuran-2-rarboxv1in nr-iri ethvl aster- 

Colorless oil. FAB-MS: m/z 515 (MH*); 'H-NMR (CDC1 3 ): 5 1.35 (3H, t, J = 
6.9 Hz), 2.01 (2H, m); 2.32 (3H, s), 2.87 (2H, t, J = 6.6 Hz), 3.81 (2H, s), 4.13 
15 (2H, t, J = 5.9 Hz), 4,45 (1H, q, J = 6.9 Hz), 5.08 ( 2H, s), 6.60 (1H, d, J = 7.6 
Hz), 7.04 (1H, d, J = 7.6 Hz), 7.11-7.20 (4H, m), 7.45-7.49 (2H, m), 7.64 (1H, d, 
J = 7.8 Hz), 8.48 (1H, brd, J = 4.5 Hz), 8.56 (1H, brs). 



Example 37: 

20 Preparation of 7-f3-methvl-4-f3-f(pvridiTi.3. vI m ethvn- a TT,inol-propoxvn- 
benzofuran-2-vlmftthoxvl1-ben zomran-2-r*rboxv1ir arid ethvl esterr 

FAB-MS: m/z 515 (MH*); 'H-NMR (CDC1 S ): 8 1.31 (3H, t, J = 6.9Hz), 1.98 
(2H, m), 2.22 (3H, s), 2.81 (2H, t, J = 6.9 Hz), 3.77 (2H, s), 4.08 (2H, t, J = 5.9 
Hz), 4.35 (2H, q, J = 6.9 Hz), 5.28 (2H, s), 6.52 (1H, d, J = 7.6 Hz), 6.98-7.20 
25 (6H, m), 7.44 (1H, s), 7.58 (1H, d, J = 7.8 Hz), 8.41 (1H, brd, J = 4.5 Hz), 8.49 
(1H, brs). 



Example 38; 

Preparation of 5-(3-rvclo P ropvl-4-(3-ffpvridin..q .vlmethvn. a niino1-prnpnyv|. 
30 benzofuran-2-vlmetho xv)-benzofuran-2-narhnxvlic acid ethvl eater; 
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Starting from the compound in Example 10 and 5-hydroxybenzofuran-2- 
carboxylic acid ethyl ester, the title compound was prepared in the same 
manner to Example 12. FAB-MS: m/z 451 (MH'); 'H-NMR (CDC1,): 8 0.67-0.86 
(4H, m), 1.43 (2H, t, J=7.3 Hz), 1.67-1.73 (1H, m), 2.07 (2H, quintet, J=6.3 Hz), 
5 2.89 (2H, t, J=6.3 Hz), 3.81 (2H, s), 4.18 (2H, t, J=6.3 Hz), 4.43 (2H, q, J=7.3 
Hz), 5.17 (2H, s), 6.64 (1H, d, J=7.3 Hz), 7.07-7.28 (5H, m), 7.47 (1H, s), 7.48 
(1H, d, J=9.6 Hz), 7.68 (1H, d, J=7.9 Hz), 8.50 (1H, dd, J=4.9 Hz, 1.6 Hz), 8.52 
(1H, d, J=1.6 Hz). 



IQ Example 39: 

Prfiparation of 5-f3-methvl-4-f3-f(pyridin-3-vlmethv lVamino1-propoxyll- 
hfin7.ofuran-2-vlmethoxvl1-benzofuran-2-carboxvlic acid amide: 

The compound in Example 36 (12 mg, 0.022mmol) and NaCN (lmg) in 
saturated NH, anhydrous MeOH solution was heated at 70 °C in a sealed flask 

15 overnight. Silica gel column chromatography (CH,Clj/MeOH = 20/1 to 10/1) 
gave desired product (10 mg, 88%) as a colorless solid. FAB-MS: m/z 486 
(MHO; 'H-NMR (CD,OD): 6 2.01 ( 2H, m); 2.26 (3H, s), 2.80 (1H, t, J= 6.9Hz), 
3.78 (2H, s), 4.10 (1H, t, J = 5.9Hz), 5.04 (2H, s), 5.80 ( 1H, brs), 6.50 (1H, brs), 
6.52 (1H, d, J= 7.6 Hz), 7.04-7.20 (5H, m), 7.33 (1H, d, J = 8.9 Hz), 7.39 (1H, 

20 s), 8.41 (1H, brd, J = 4.5Hz), 8.49 (1H, brs). 



Example 40: 

preparation of r5-r3-mRthvl-4-f3-f(pvridin-3-vlmethvl )-aTninol-propoxvn- 
benzofuran-2-vlmethoxvll-benzofuran-2-vn-methanol: 

25 To a solution of the compound in Example 36 (10 mg, 0.02mmol) in THF 

was added LiAlH< (1.5 mg) at 0 °C. After stirring for 20 min., the reaction was 
quenched by adding H s O. Silica gel column chromatography (CH,Cl/MeOH = 
20/1) gave desired product as a colorless oil. (9 mg, 98%). FAB-MS: m/z 473 
(MH*); 'H-NMR (CDC1 3 ): 8 2.04 (2H, m), 2.28 (3H, s), 2.86 (2H, t, J = 7.5 Hz), 

30 3.82 (2H, s), 4.14 (2H, t, J = 5.5Hz), 4.75 (2H, s), 5.11 (2H, s), 6.59 (1H, d, J = 8 
Hz), 6.95UH, d, J = 2 Hz), 7.06 (1H, d, J = 8 Hz), 7.12-7.19 (2H, m), 7.34 (1H, 
d, J = 9 Hz), 7.66 (1H, d, J = 8Hz), 8.44 (1H, brd, J = 4.5 Hz), 8.51 (1H, brs). 
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Example 41: 

Preparation of f342-(2-aminornethvI-benzofuran-5-vlmethvI)-3-methvl- 
benzofuran-4-vloxvVpropvl1-pyridin-3-vlmethvl-amine: 

To a solution of the compound in Example 39 (22 mg) in THF was added 
5 LiAlH4 (1 eq.) at 0 °C. Silica gel column chromatography (CH 2 CL/MeOH = 
10/1 to 3/1) gave desired product (2 mg, 5%) as a colorless oil). FAB-MS: m/z 
472 (MH + ); l H-NMR (CDC1 3 ): 5 1.98 (2H, m), 2.25 (3H, s), 2.81 (2H, t, J = 7.5 
Hz), 3.76 (2H, s), 3.86 (2H, s), 4.02 (2H, t, J = 5.3 Hz), 5.018 (2H, s), 6.41 (1H, 
s), 6.52 (1H, d, J= 7.6 Hz), 6.88,(1H, dd, J = 9 Hz, 2.5 Hz), 6.98-7,20 (5H, m), 
10 7.60, (1H, d, J = 8Hz), 8.40 (1H, brd, J = 4,5 Hz), 8.47 (1H, brs). 



Example 42: 

Preparation of r3-f2-(2-ethoxvmethvl-benzofuran-5-vloxvmethvl)-3-methvl- 
benzofuran-4-vloxv1-propvn-pvridin-3-vlmethvl-amine: 

15 To a solution of the compound in Example 40 (15 mg, 0.03mmol) in 

anhydrous THF/H 2 0 were added K^CC^ and benzyloxycarbonyl chloride (3eq), 
the mixture was stirred for 3 hours. The crude mixture was purified over Si0 2 
column. The product was dissolved in anhydrous DMF (2 ml), NaH (5 mg) was 
added. The mixture was stirred for 10 minutes. Ethyl bromide (excess) was 

20 added to the reaction flask. The mixture was stirred for one hour. The crude 
product was hydrogenated over 10% Pd/C in MeOH to give the desired product 
as a colorless oil. ESI-MS: m/z 501 (MH + ); 'H-NMR (CDC1 3 ): 5 1.36 (3H, t, J = 
6.9 Hz), 2.16 (2H, m), 2.43 (3H, s), 2.98 (2H, t, J= 6.9 Hz), 3.72 (2H, q, J = 6.9 
Hz), 3.94 (2H, s), 4.25 (2H, t, J = 5.9Hz), 4.68 (2H, s), 5.20 (2H, s), 5.40 (2H, s), 

25 6.69 (1H, d, J = 7.9 Hz), 6.73 (1H, s), 7.08 (1H, dd, J = 9 Hz, 2.5 Hz), 7.18 (1H, 
d, J = 18Hz), 7.25-7.32 (3H, m), 7.46 (1H, d, J = 9 Hz), 7.75 (1H, d, J = 7.9 Hz), 
8.59 (1H, dd, J = 5 Hz, 1.5 Hz), 8.66 (1H, d, J = 1.5 Hz). 



Example 43: 

30 Preparation of f3-r3-methvl-2-f2-(2.2.2-trifluoro-ethoxvmethvlVbenzofuran-5- 
vloxvmethvl1-benzofuran-4-vloxv1-propvl1-pvridin-3-vlmethvl-aminR: 
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The compound of Example 40 (60 mg) and 1,1'- 
(azodicarbonyl)dipiperidine (64 mg) were suspended in dry benzene (2 ml). To 
the suspension was added tributylphosphine (63 at room temperature. The 
mixture was stirred at room temperature for 15 minutes. To the mixture was 
5 added 2,2,2-trifluoroethanol (74 \xl). The mixture was stirred at room 

temperature overnight. After removing the solvent the reaction mixture was 
separated by silica gel column chromatography developed by the solvent 
mixture of dichloromethane and methanol. The title compound (57 mg) was 
obtained as a colorless oil. ESI-MS: m/z 555 (MHO; 'H-NMR (CDC1 3 ): 8 2.05 
10 (2H, quintet, J=6.5 Hz), 2.33 (3H, s), 2.87 (2H, t, J=7 Hz), 3.83 (2H, s), 3.91 
(2H, q, 8.5 Hz), 4.14 (2H, t, J= 6 Hz), 4.74 (2H, s), 5.10 (2H, s), 6.60 (1H, d, J=7 
Hz), 6.71 (lH,s), 6.95-7.25 (5H, m), 7.38 (1H, d, J=9 Hz), 7.66 (1H, dt, J=7.5 
Hz, 2 Hz), 8.48 (1H, dd, J=1.5 Hz, 4.5 Hz), 8.56 (1H, d, J=1.5 Hz). 



15 Example 44: 

Preparation of l'f5-(3-methvl-4-{3-[(pvridin-3-vlmethvl)-amino1-propoxv)- 
benzofuran-2-vlmethoxvVbenzofuran-2-vl1-ethanone (Example 44-1) and 2-f5- 
(3-methvI-4-{3-f(pvridin-3-vlmethvl)-amino1-propoxvl-benzofuran-2- 
vlmethoxvVbenzofuran-2-vl1-propan-2-ol (Example 44-2): 

20 To a solution of the compound of Example 36 (122 mg) in dry 

tetrahydrofuran (10 ml) was added the solution of methylmagnesium bromide 
(0.74 ml: 1.4 mol/L in toluene-tetrahydrofuran = 75 : 25) at 0 °C. The solution 
was stirred at room temperature for 4.5 hours. The reaction mixture was 
poured onto a mixture of ice and ammonium chloride solution. The mixture 

25 was extracted with ethyl acetate. The organic layer was dried over anhydrous 
sodium sulfate. After the removal of tlje solvent the organic layer was 
separated by silica gel column chromatography developed by ethyl 
acetate/methanol. l-[5-(3-Methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy]- 
benzofuran-2-ylmethoxy)-benzofuran-2-yl]-ethanone was obtained as colorless 

30 oil (16 mg): FAB-MS: m/z 501 (MH + ); l H-NMR (CDC1 3 ): 5 2.06 (2H, quintet, 
J=6.5 Hz), 2.34 (3H, s), 2.60 (3H, s), 2.88 (2H, t, J=7 Hz), 3.84 (2H, s), 4.15 
(2H, t, J=6 Hz), 5.12 (2H, s), 6.60 (1H, d, J=8 Hz), 7.06 (1H, d, J=8 Hz), 7.1-7.3 
(4H, m), 7.45 (1H, s), 7.48 (1H, d, J=9 Hz), 7.67 (1H, dt, J=8 Hz, 1.5 Hz), 8.48 
(1H, dd, J=4.5 Hz, 1.5 Hz), 8.56 (1H, d, J=1.5 Hz). 2-[5-(3-Methyl-4-{3- 

35 [(pyridin-3-ylmethyl)-amino] -propoxy] -benzofuran-2-ylmethoxy)-benzofuran-2- 
yl]-propan-2-ol was obtained as a colorless oil (24 mg) FAB-MS: m/z 555 (MH 4 ); 
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,™ ^ 8 (6H> S) ' 2 05 (2H ' J =«-5 Hz), 2.30 (3H. s), 2.86 

If, n Jl <2H ' S '' <2H - «■ J = 6 HZ> ' 610 ' 2 «. * <1H, s), 

6.59 (IH, d, J-7.5 Hz), 6.94 (IH, dd, J=9 H z , 2.5 Hz), 7.05 (IH, d, J=8 Hz) 7 1- 

J t ^ ** 7 ' 66 (UI ' * " **■ " H * "« «W 

J=4.5 Hz), 8.56 (IH, brs). 



) 



Example 4fi; 

Preparation of {3-r2.(2.Rt,hnxv mP thvl.h ft n,nf„, g ..._ y ,. x ^ fithvn , q _ of1 , 
ben 2 ofuran-4-Yloxv).pronv1).methvUnvr,M^.Q. Y lme< . >lv1 . am;T , a , 

A mixture of the compound of Example 42 (25.3 mg), formalin (37% 5 7 
Ml), acetic acid (12 ul) and sodium cyanoborohydride (6.4 mg) was stirred'in 
MeOH (2 ml) at room temperature for 1.5 hours. MeOH was evaporated to 
dryness, the residue was purified by silica ge l TLC (dichloromethane-MeOH = 
10 : 1) to give the title compound as a colorless oil (23.4 mg). FAB-MS- m/z 515 
(MHO; 'H-NMR (CDC1 3 ): 6 1.26 (3H, t, J=7 Hz), 2.03 (2H, quintet, jT^) 
2.25 (3H, s), 2.27 (3H, s), 2.61 (2H, t, J=7 Hz), 3.55 (2H, s), 3.61 (2H o J-7 ' 
Hz), 4.10 (2H, t, J=6 Hz), 4.57 (2H, s), 5.09 (2H, s), 6.58 (IH, d, J=8 Hz), 6 63 
(IH, s), 6.97 (IH, dd, J=9 Hz, 2.5 Hz), 7.0-7.2 (4H, m), 7.37 (IH, d J=9 Hz) 
7.64 (IH, dt, 7.5 Hz, 1.5 Hz), 8.42 (IH, dd, J=5 Hz, 1.5 Hz), 8.51 (IH, d, J=i.5 
Hz). ' 



Example 4iR? 

Preparation of f3-f2-(2,4.Hifluoro.nh R n n vv TT , 0 ^ y n_o -nethvl-Hpn^^., 
Yloxvl-pronvl)-mftthv1- pvridin-3-vlTnethv1. a mir,o- 

The title compound was obtained starting from the compound of Example 
12 by an analogous procedure to that of Example 45. FAB-MS: m/z 453 (MHT 
H-NMR (CDC1 3 ): 5 2.02 (2H, quintet, J= 6.5 Hz), 2.20 (3H, s), 2.26 (3H, .), 2.59 
(2H, t, J=7 Hz), 3.53 (2H, s), 4.09 (2H, t, J= 6 Hz), 5.10 (2H, s), 6.58 (IH d 
J=8 Hz), 6.7-6.9 (2H, m), 6.95-7.25 (4H, m), 7.62 (IH, dt, 8 Hz, 1.5 Hz) 8 42 
(IH, dd, J=5 Hz, 1.5 Hz), 8.51 (IH, d, J=1.5 Hz). 
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Example 47: 



Preparation of 5.(3-cvclonrnnv1.4W3Jfnvrir1in.a. Y i mftf >, v1) . nw ^ w] _ r _ rn . rT ) 
benzofuran-2-vlmethoyvVbenzofi]rnn- 2 -carboxv1ir add ethy ls.™^; 

The compound in Example 38 was aminated by an analogous procedure 
to that of Example 39. Ethylamine was used instead of ammonia FAB-MS- 
m/z 540 (MHO; : H-NMR (CD 3 OD): 8 0.64-0.83 (4H, m), 1.26 (2H, t, J=7 3 Hz) 
1.77-1.82 (1H, m), 2.08 (2H, quintet, J=6.3 Hz), 2.85 (2H, t, J=6.3 Hz) 3 44 ' 
(2H, q, J=7.3 Hz), 3.84 (2H, s), 4.16 (2H, t, J=6.3 Hz), 5.17 (2H, s), 6.68 (1H d 
J=7.3 Hz), 6.99 (1H, dd, J=7.3 Hz, 0.7 Hz), 7.13 (1H, dd, J=8.9 Hz, 2.6 Hz) ' ' 
7.16 (1H, dd, J=7.3 Hz, 7.3 Hz), 7.32-7.51 (4H, m), 7.83 (1H, J=7.9 Hz) 8 41 
(1H, dd, J=4.9 Hz, 1.6 Hz), 8.51 (1H, d, J=1.6 Hz). 



Example 4Rt 



Preparation of 5-(3-cv C lopronv1.4W3.rfnvnH 1 -r,-. ^ l me thvn-, m ^» 1 . r ^ r ^ T } 
ben Z ofuran-2-yl m ethoxv)-benzofur a n-2.r- a rhnv T 1 i caci -HrvHnp y n rY i ar ^.. 

The compound in Example 38 was aminated by a analogous procedure to 
that of Example 39. Cyclopropylamine was used instead of ammonia FAB- 
MS: m/z 552 (MH*); 'H-NMR (CD,OD): 8 0.64-0.83 (8H, m), 1.68-1.74 (1H, m) 
1.99 (2H, quintet, J=6.3 Hz), 2.73-2.80 (3H, m), 3.75 (2H, s), 4.07 (2H, t J=6 3 
Hz), 5.08 (2H, s), 6.59 (1H, d, J=7.3 Hz), 6.90 (1H, dd, J=7.3 Hz, 0.7 Hz) 7 04 
(1H, dd, J=8.9 Hz, 2.6 Hz), 7.07 (1H, dd, J=7.3 Hz, 7.3 Hz), 7.23-7.42 (4H m) 
7.74 (1H, J=7.9 Hz), 8.32 (1H, dd, J=4.9 Hz, 1.6 Hz), 8.42 (1H, d, J=l 6 Hz) 



Example 49: 

Preparation of 3-f4-f2-(2-ethoxvmethvl-hpn,nfi,r q n . fi . v1nYv ^ 0 ^ y r , q 

benzofuran-4-vlr>yv1-pi peridin.1.vlTnethvl1-p vHHin 0 - 

a) Preparation of f3-methvl-4-(l-pvridin.a- v l me thvU ? 1 - row - din . 4 . vlnvyV 
benzofura n-2-vll -metb an nl • 

To a cooled (0 °C ) suspension of LiAlH, (17 m g ) in THF (1 ml) was added 
a solution of a-methyl^-d-pyridin-S-ylmethyl-piperidin-^yloxy^benzofuran- 
2-carboxylic acid ethyl ester (44 mg), the compound in Example 108, in THF 
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(0.5 ml) and the resulting suspension was stirred at 0 °C for one hour To the 
suspension was dropwise added a solution of KF (122 mg) in H s O (100 fl) at 0 
C over five minutes. The suspension was stirred at room temperature for 30 
minute, and diluted with ethyl acetate, dried over anhydrous sodium sulfate 
and evaporated to dryness. The residue was purified by preparative thin layer 
chromatography (using dichloromethane : MeOH = 10 : 1 as a developing 
solvent) to give [3-methyW-(l.py ridin -3-ylmethyl-piperidin-4.yl OXy ) 
benzofuran-2-ylj-methanol (33 mg) as a colorless oil. FAB-MS- m/z 353 flm 
H-NMR (CDC1 3 ): 5 2. 00 (4H, m), 2.38 (3H, s), 2.42 (2H, m), 2.68 C2H m) ^5 
(2H, s), 4.51 (1H, m), 4.71 (2H, s) , 6.59 (1H, d, J=8 Hz), 7.00 (1H d J-8 Hzf 

J2-2 Hz), 8.51 (1H, dd, Jl=5 Hz, J2=2 Hz), 8.54 (1H, d, J=2 Hz). 



b) Preparation of 3-f4-f9-r9.^ hoxvm B f.hv1.>, 0 » 2ofiirfln . fi . Y ]f „ 
methYl.benzofiiran.4- Y ]ov V 1 . pi P eridin.1.v1m 0 ^ v i|. T , vr; H 1 - T , 0 . 



To a cooled (-30 °C ) solution of [a-methyM-d-pyridin^-ylmethyl- 
pipendin-4-yloxy)-benzofuran-2-yl)- me thanol (30 mg), 2-ethoxymethyl- 
benzofuran-5-ol (16 nag) and l,li'-azobis(N,N-dimethylf 0 rmamide) (37 mg) in 
THF (1 ml) was added tnbutylphosphine (53 ul) and the resulting solution was 
stirred overnight at -30 °C. The resulting suspension was diluted with ethyl 
acetate, washed with water and brine, dried over anhydrous sodium sulfate 
and evaporated to dryness. The residue was purified by preparative thin layer 
chromatography (using dichloromethane : MeOH = 20 : 1 as a developing 
solvent) to give 344-[2-(2-etaymethy^ 

FAB-MS: m/z 527 (MET); H-NMR (CDC1 3 ): 5 1.26 (3H, t, J=7 Hz) 1 99 UH ra , 
2 41 (3H, s), 2.42 (2H, m), 2.70 (2H, m, 3.55 (2H, s), 3.61(2H " )^S2 
1H m) 4^58 (2H, s), 5.10 (2H, s), 6.60 (1H, d, J=8 Hz), 6.63 (1H, s), 6.97 (1H 
dd Jl=9 Hz, J2=2.5 Hz), 7.03 (1H, d, J=8 Hz), 7.15 (1H, t, J=8 Hz), 7.15 (1H 
d, J=2.5 Hz), 7.26 (1H, dd, JW Hz, J2=5 Hz), 7.37 (1H, d, J=9 Hz), 7.68 1H 
dt, Jl=8 Hz, J2=2 Hz), 8.51 (1H, dd, Jl=5 Hz, J2=2 Hz), 8.56 UH, d, J=2 S 



Example fif); 

Preparation of f^-methyl^ n- p^ 
ben 2 ofuran^-vlmethoxv1-hpn ? nf» r ^ n , 2 . vl1 , methflnn1 . 



i-vlmethoxy)- 



Printed from Mimosa 



WO 00/37464 



PCT/EP99/09763 



-85- 

a) Preparation of f3- methvl-4-( l-pvridin-3-vlmethvl-piperidin.a.Ylmftt.hftvY). 
benzofuran-2-vll -methanol : 

To a cooled (0 °C ) suspension of LiAlH 4 (223 mg) in THF (30 ml) was 
dropwise added a solution of 3-methyl-4-(l-pyridin-3-ylmethyl-piperidin-3- 
ylmethoxy)-benzofuran-2-carboxylic acid ethyl ester (600 mg), the compound 
in Example 111, in THF (20 ml) and the resulting suspension was stirred at 0 
°C for one hour. To the suspension was dropwise added a solution of KF (1 g) 
in HjO (1.2 ml) at 0 °G over 15 minutes. The suspension was stirred at room 
temperature for 30 minutes, diluted with ethyl acetate, dried over anhydrous 
sodium sulfate and evaporated to give [3-methyl-4-(l-pyridin-3-ylmethyl- 
piperidin-3-ylmethoxy)-benzofuran-2-yl]-methanol (532 mg) as a colorless oil. 
FAB-MS: m/z 367 (MIT); 'H-NMR (CDC1 3 ): 8 1.13-2.25 (7H, m), 2.17 (3H, s), 
2.81 (1H, br d, J= 11Hz), 2.93 (1H, br d, J= 11 Hz), 3.42 (1H, d, J=13 Hz), 3.56 
(1H, d, J=13 Hz), 3.84 (1H, dd, Jl=9 Hz, J2=8 Hz), 3.96 (1H, dd, Jl=9 Hz, 
J2=5 Hz), 4.68 (2H, s), 6.54(1H, d, J=8 Hz), 7.00 (1H, d, J=8 Hz), 7.13 (1H, t, 
J=8 Hz), 7.19 (1H, dd, Jl=8 Hz, J2=5 Hz), 7.66 (1H, dt, Jl= 8 Hz, J2=2 Hz), 
8.47 (2H, br s). 



b) Preparation of 5-f3-methvl-4- (l-pyridin-3-vlmethvI-pit>eridin-3-vlmethoxvV 
benzofura n-2-vlmethoxvl-benzofuran-2-carboxvlic acid ethvl ester: 

[3-Methyl-4-(l-pyridin-3-ylmethyl-piperidin-3-ylmethoxy)-benzofuran-2- 
yl]-methanol (107 mg), 5-hydroxybenzofuran-2-carboxylic acid ethyl ester (60 
mg), triphenylphosphine (100 mg) and azodicarboxylic acid diethyl ester (70 
Hi) were dissolved in THF (7 ml). The solution was stirred overnight at room 
temperature. A white precipitate separated out. The precipitate was filtered 
out and the filtrate was evaporated to dryness. The residue was separated by 
silica gel column chromatography developed by dichloromethane-methanol to 
give 5-[3-methyl-4-(l-pyridin-3-ylmethyl-piperidin-3-ylmethoxy)-benzofuran-2- 
ylmethoxy]-benzofuran-2-carboxylic acid ethyl ester (48 mg) as a colorless oil. 
FAB-MS: m/z 555 (MH*); 'H-NMR (CDC1 3 ): 6 1.25-2.23 (7H, m), 1.43 (3H, t, 
J=7 Hz), 2.24 (3H, s), 2.78 (1H, m), 2.95 (1H, m), 3.47 (1H, d, J=13 Hz), 3.57 
(1H, d, J=13 Hz), 3.89 (2H, m), 4.44 (2H, q, J=7 Hz), 5.10 (2H, s), 6.55 (1H, d, 
J=8 Hz) , 7.04 (1H, d, J=8 Hz), 7.14 (1H, dd, Jl=9 Hz, J2=2 Hz), 7.23 (3H, m), 
7.47 (1H, m), 7.48 (1H, s), 7.66 (1H, br d, J=7 Hz), 8.48 (1H, br d, J=5 Hz), 8.53 
(1H, br s). 
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Jeridin-a-ylT^^f^r 



To a cooled (0 °C ) suspension ofLiAlH (12 m ff ) in THF ™» 
5 dropwise added a solution of 5-[3- m e^ y 1.4-a! pynd t J?*? f\ ™ 
yl me thox y ).benzofuran-2-yl m ethoxy]-bLoLr^ 

hours. To the suspension was added H s O (100 M l) dropwise aT 0 »C The 

ylmethoxy -benzofuran-2-yll-methan.il OR m „i , , nzomran -' ! - 
■a m/ 251 3( M H') i .H- N MB(CDa oT 2 2^"™°"' MM ° ! 



Examnlftfii. 

preparation of acefaV n ^ K.p. mrfh , 1 n , 



A solution of f5-l3-methyl-4-(l- Pyr idin-3- y l me thyl- P ipe r idin-3- 



30 



35 
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2.78 (1H, m), 2.97 (1H, br d, J=ll Hz), 3.47 (1H, d, J=13 Hz), 3.57 (1H, d, J=13 
Hz), 3.86 (1H, dd, Jl=9 Hz, J2=7 Hz), 3.94 (1H, dd, Jl=9 Hz, J2=5 Hz), 5.09 
(2H, s), 5.18 (2H, s), 6.55 (1H, d, J=8 Hz), 6.72 (1H, s), 7.00 (1H, dd, Jl=9 Hz, 
J2=2.5 Hz), 7.04 (1H, d, J=8 Hz), 7.15 (1H, t, J=8 Hz), 7.16 (1H, d, J=2.5 Hz), 
7.20 (1H, dd, Jl=8 Hz, J2=5 Hz), 7.38 (1H, d, J=9 Hz), 7.66 (1H, br d, J=8 Hz), 
8.48 (lH,brd,J=5 Hz), 8.53 (lH.brs). 



Example 52i 

Preparation of f3-(2- ethoxvmethvI-3-methvl-benzofuran-4-vloxvVprnpv1]. 
pyridin-3-vlmethvI-amine: 

a) Preparation of f3-(2-ethoxvme thvI-3-mfithyl.benzofuran-4-vloxvVprnpYll- 
pvridiri-3 -vlmethvl-carbamic acid benzvl ester- 

A mixture of compound in Example 11 (100 mg), benzyloxycarbonyl 
chloride (48 ul) and triethylamine (85 ul) was stirred overnight. The reaction 
mixture was purified by silica gel column chromatography developed by 
dichloromethane-methanol = 40 : 1. [3-(2-hydrooxymethyl-3-methyl- 
benzoruran-4-yloxy)-propyl]-pyridin-3-ylmethyl-carbamic acid benzyl ester was 
obtained as a colorless solid (102 mg). ESI-MS: m/z 461 (MH*). To a 
suspension of the compound obtained above (26 mg) and NaH (60%, 5 mg) in 
DMF (1 ml) was added ethyl iodide (7 ul) and the resulting suspension was 
stirred overnight at room temperature. The reaction mixture was diluted with 
ethyl acetate and washed with water and brine. The organic solvent was dried 
over anhydrous sodium sulfate and evaporated to dryness. The residue was 
purified by preparative thin layer chromatography (using dichloromethane : 
MeOH = 10 : 1 as a developing solvent) to give [3-(2-ethoxymethyl-3-methyl- 
benzofuran-4-yloxy)-propyl]-pyridin-3-ylmethyl-carbamic acid benzyl ester (19 
mg) as a colorless oil. FAB-MS: m/z 489 (MH*); 'H-NMR (CDC1 3 ): 5 1.23 (3H, t, 
J=7 Hz), 2.07 (2H, br s), 2.29 (3H, m), 3.52 (2H, m), 3.56 (2H, q, 3 J=7 Hz), 4.01 ' 
(2H, br s), 4.53 (4H, s), 5.16 (2H, s), 6.48 (1H, br s), 7.04 (1H, d, J=8 Hz), 7.13 
(1H, t, J=8 Hz), 7.06-7.59 (7H, m), 8.52 (2H, m). 



b) Preparation of f3-(2-ethoxvmetbv1. 3 .methv1.hftr»zofurfln.4- Y 1oxv).propvn- 
pyridin-3-vlmethvl-aminp? 



Printed from Mimosa 



WO 00/37464 



10 



15 



PCT/EP99/09763 

■88- 



To a solution of [3-(2-ethoxymethyl-3.methvl Kon, f , , ' 
pyridin-3-yImethyl-carbanncaci^enz^ 

was added M Pd on charcoa] catalyst ^ acetate (1 ml) 

atmosphere was replaced by hydrogen (1 ato ^ T.f ^ 
stirred overnight at room ZJ^^^^^ f ^ ~ 
through a pad of celite and washed wttb^^Z^ ~ ^ 
filtrate combined was concentrated in ,a7XeZa ^ 



20 



25 




s), , 58 an, * , . 7 . 6 Hz) , fo4 a H ^ ^ 7 n'cm ? IT" (2H ' 

7-22 (1H, m), 7.68 (1H, d, J = 7 8 Hz) 8 48 UH fi' r V ' ' J = ™ ^ 

/•« Mz), 8.48 (1H, brd, J = 4.5 Hz), 8.57 QH, brs). 



30 



Examp le Kd._ 



OH, S ), 2 . 81 oh, , J . „ , 3 , 2 (6H , s) , 3 . 77 (3H ^ J£ £ * 
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Hz), 4,45 (2H, s), 4.50 (2H, s), 6.32 (1H, d, J = 2.5 Hz), 6.46 (1H, s), 6.47 (s, 
1H), 6.52 (1H, d, J = 7.6 Hz); 6.97 (1H, d, J = 7.6 Hz), 7.06 (1H, d, J= 8.3Hz), 
7.15 (1H, m), 7.58 (1H, d, J = 6.7 Hz), 8.41 (1H, dd, J = 5 Hz, 0.5 Hz), 8.49 (1H 
d, J = 0.5Hz). 



Example 55; 

Preparation of isopropvIJS-fS-meth vl^-phenethvlsulfanvlTTiethvl-bengnfiirfln^ 
4-vloxv)-propvn -amine: 



10 a) Preparation of 4-(3-isopropvla mino-propoyv)-3-methvl-benzofuran-.2- 
carboxvlic acid ethvl ester: 

Starting form 4-hydroxy-3-methylbenzofuran-2-carboxylic acid ethyl 
ester (Joseph G. Atkinson et al., European patent application 0146243 (1985)) 
4-(3-isopropylamino-propoxy)-3-methyl-benzofuran-2-carboxylic acid ethyl 
15 ester was prepared in a similar manner to Examples 5-a and 5-b. MALDI- 
TOF-MS: 320 (MH*). * 



b) Preparation of r4- (3-isopropvlamino-proDoxvV3-methvl-benzofaran-2-vl]- 
methanol: 

This compound was obtained in a similar manner to Example 10 starting 
form the compound above. ESI-MS: m/z 278 (MH + ). 



c) Preparation of isopropvl-f3-(3-methvl-2-phenethvlsulfanvlmethvl- 
benzofuran-4-vloxv)-propvH-amine: 

25 To a solution of [4-(3-isopropylamino-propoxy)-3-methyl-benzofuran-2-yl]- 

methanol (14 mg, 0.05 mmol) and phenethyl mercaptan (10.3 mg, 0.075mmol) 
in anhydrous CH 2 C1 2 (0.9 ml) was added TFA (0.2 ml). The Mixture was 
stirred at room temperature for 2.5 hours. The solvent was removed in vacuo. 
The residue was purified over preparative TLC (CH 2 Cl./MeOH = 100/1) to give 

30 desired compound (15 mg, 74%). FAB-MS: m/z 398 (MH + ); 'H-NMR (CDC1 3 ): 
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(ml^lu^ 6 f f X 2 ' 05 (2H ' m) ' 234 (3H ' s) ' 2 - 61 " 2 - 96 ™ °»> 3.80 

(2H, s), 4.11 (2H, m), 6.56 (1H, m), 6.95-7.28 (7H, m). 



10 



15 



Example fifi? 

Dropvl1-nvriH m-3-v1mPt>,y 1. g ^;».. * YI "** L 

To a solution of the compound in Example 11 (20 mg, 0.06 mmol) and 
phenethyl mercaptan (30 mg) in anhydrous CI^Cl, (0.9 ml) was added 
tnfluoroacetic acid (TFA, 0.2 ml). The mixture was stirred at room 
temperature for 2.5 hours. The solvent was removed under reduced pressure 
The residue was punned over preparative TLC (CH,CyMeOH = 100/1) to give 
the desired compound (26 m g> 95%) as a colorless oil. FAB-MS- m/z 446 oSrv 
H-NMR (CDC1,): 6 2.10 (2H, m), 2.32 (3H, s), 2.79-2.97 (6H, m) ^ ( 2H T 
3.85 (2H, s), 3.90 (2H, s), 6.63 (1H, d, J = 7.6 Hz), 7.09-7 30 (3H m 7 7 U H 
d, J = 7.8 Hz), 8.55 (1H, d, J = 2.0 Hz), 8.62 (1H s) ' 



Following compounds in Examples 57 to 60 were prepared in a similar 
manner to Examples 56. 



20 



25 



Example fi7 ? 



Preparation of f3-(3-methYl.?-ph P nvl^ 1 lf an v^ 0 fl, Y ,.^^^. Tnn 1 . 
propvn-pyridin-3-vlmPt. hvl-aminp; 

ESI-MS: Wz 419 (Mr); "H-NMR (CDC,,): 5 1.99 (SH, s), 2.03 (2H. q J=6 3 

f £ f 5 / f„ 6 '! ** 3 - 87 °* 8> ' 4 '° 9 (2H ' J = 6 - 3 «» CH. s), 
6.55 (1H, d, J=7.6 Hz), 7.02 (1H, dd, J=8.9 Hz, 0.7 Hz), 7.12 (1H dd J-7 6 

U *>. 7.20-7.40 (6H, m ), 7.68 (,H, d, 7.6 Hz), 8.50 (1H, dd £ ' ^ 

Hz),8.57(lH,d,J=1.7Hz). ' 
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Example 68; 

Preparation of (3- [2-(4-chloro-phenvlsulfanvlmethvD-3-methvl-ben2ofuran-4- 
vloxvl-propvl)-pvridin-3-vImethvl-amine: 

ESI-MS: m/z 453 (MHT); 'H-NMR (CDC1,): 8 1.98-2.09 (5H, m), 2.86 (2H, t, 
5 J=7.3 Hz), 3.83 (2H, s), 4.10 (2H, s), 4.12 (2H, t, J=7.3 Hz), 6.57 (1H, d, J=7.6 
Hz), 7:01 (1H, dd, J=8.9 Hz, 0.7 Hz), 7.13 (1H, dd, J=7.6 Hz, 8.1 Hz), 7.20-7.31 
(5H, m), 7.65 (1H, d, 7.6 Hz), 8.50 (1H, dd, J=1.7 Hz, 4.6 Hz), 8.56 (1H, d, 
J=1.7 Hz). 



10 Example 59; 

Preparation of (3- f2-(4-chloro-benzvlsulfanvlmethvl)-3-methvl-benzofuran-4- 
vloxvl-propvll-pvridin-3-vlmethvl-amine; 

ESI-MS: m/z 467 (MH*); 'H-NMR (CDCl a ): 8 2.05 (2H, quintet, J=6.3 Hz), 2.17 
(3H, s), 2.88 (2H, t, J=7.3 Hz), 3.67 (2H, s), 3.69 (2H, s), 3.84 (2H,.s), 3.69 (2H, 
15 t, J=7.3 Hz), 6.58 (1H, d, J=7.6 Hz), 7.02 (1H, dd, J=8.9 Hz, 0.7 Hz), 7.12-7.30 
(6H, m), 7.65-7.69 (1H, m), 8.49 (1H, dd, J=1.7 Hz, 4.6 Hz), 8.56 (1H, d, J=1.7 
Hz). 



Example 60; 

20 Preparation of f3-(2-ethvlsuIfanVlmethvI-3-methvl-benzofuran-4-vloxv)- 
propvn-pvridin-3-vlmethvl-amine: 

ESI-MS: m/z 371 (MH*); 'H-NMR (CD 3 OD): 8 1.20 (3H, t, J=7.58 Hz), 2.07 (2H, 
quintet, J=7.3 Hz), 2.12 (3H, s), 2.54 (2H, q, J=7.6 Hz), 2.87 (2H, t, J=7.3 Hz), 
3.80 (2H, s), 3.87 (2H, s), 4.13 (2H, t, J=7.3 Hz), 6.64 (1H, d, J=7.6 Hz), 6.94 
25 (1H, d, J=7.6 Hz), 7.11 (1H, dd, J=7.6 Hz, 7.6 Hz), 7.37 (1H, dd, J=5.28 Hz, 
7.92 Hz), 7.82-7.85 (1H, m), 8.42 (1H, dd, J=1.7 Hz, 4.6 Hz), 8.52 (1H, d, J=1.7 
Hz). 
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Examnle fil; 

Preparation, of mS)-f3.^- m ethvl-9.f2-nh B nv1.^ y lc„iq nv i mp , 1 , v1 ,. w ^ fi ,,_ 
4.v1oxv1-proDvl1-pvri^in. 3-vlmethv1.flminp- 

To a solution of the compound in Example 56 (20 mg, 0.04mmol) in 
CH 2 C1/TFA (8/2) (1 ml) was added m-CPBA (14 mg, 80%, 0.06 mmol) at 0 °C. 
The mixture was stirred for 2 hours at room temperature. The solvent was 
removed under reduced pressure. The residue was purified over preparative 
TLC (CH^l/MeOH = 100/1) to give the desired compound (7.5 mg 36%) as a 
colorless oil. FAB-MS: m/z 463 (MIT); 'H-NMR (CDC1,): 5 1.97 (2H, m) 2 24 
(3H, s), 2.81 (2H, t, J = 6.9 Hz), 2.88-3.07 (4H, m), 3.77 (2H, s), 4.04-4 10 (4H 
m), 6.52 (1H, d, J = 7.6 Hz), 6.91 (1H, d, J = 7.6 Hz), 7.05-7.22 (7H, m) 7 58 ' 
(1H, d, J = 7.8Hz), 8.41 (1H, brd, J = 4.5 Hz), 8.48 (1H brs) 



Example R2; 

15 Preparation of 3-methvl-4-{3-rf P vridin.3-v1 mo t hvD- a TT,inn1.p rn r n yY| . 
benzofuran-9,-rflrhoxv]ic arid f2-cvc1nhpv Y l.ethvn-aTni^ 0 - 



10 



20 



25 



30 



a) Preparation of 4-r3-bromo-n r o PO xvVa- mP fl 1 v I.benznf 11 r a n.9.. C arboyv1ir arid- 

4-(3-Bromo-propoxy)-3-methyl-benzofuran-2-carboxylic acid ethyl ester 
(27.3 g), the compound in Example 5-a, was dissolved in THF (546 ml) and 
cooled at 0 °C. To the solution were added LiOH.H,0 (6.72 g), water (410 ml) 
and MeOH (135 ml). The mixture was stirred at room temperature for seven 
hours. To the reaction mixture was added 1N-HC1 (133 ml). After 
evaporating the organic solvent, the mixture was mixed with ethyl acetate 
(1,400 ml). The organic layer was dried over anhydrous sodium sulfate and 
evaporated to give colorless needles. The colorless needles were washed with 
ethyl acetate-hexane<2 : 8) to obtain pure 4-(3-bromo-propoxy)-3-methyl- 
benzofuran-2-carboxylic acid (28.3 g). FAB-MS: m/z 312 (M*); 'H-NMR 
(CDC1 3 ): 5 2.43 (2H, quintet, J=6.5 Hz), 2.78 (3H, s), 3.66 (2H,' t, J=6.5 Hz) 
4.25 (2H, t, J=6.5 Hz), 6.67 (1H, d, J=8 Hz), 7.17 (1H, d, J=8 Hz), 7.38 (1H t 
J=8Hz). 
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h ) Preparation nf 4-f3-bromo-Dropoxv V3-methvI-ben2ofuran-2-carboxYlic acid 
(O.-cvcloheryl-ftthyD-amide: 

4-(3-Bromo-propoxy)-3-methyl-benzofuran-2-carboxylic acid (1 g) was 
refluxed in thionylchloride (10 ml) for three hours. Thionylchloride was 
evaporated to dryness and the residue was dissolved in dry dichloromethane 
(15 ml). To the solution was added 2-cyclohexylethylamine (405 mg) in dry 
dichloromethane (5 ml). The mixture was stirred at room temperature for one 
hour. The mixture was purified by silica gel column chromatography 
(dichloromethane). The main product was crystallized from hexane to give 4- 
(3-bromo-propoxy)-3-methyl-benzofuran-2-carboxylic acid (2-cyclohexyl-ethyl)- 
amide as colorless needles (930 mg). FAB-MS: m/z 442 (M0; l H-NMR (CDC1 S ): 
5 0.85-1.85 (13H, m), 2.41 (2H, quintet, J=6.5 Hz), 2.78 (3H, s), 3.45 (2H, m), 
3.65 (2H, t, J=6.5 Hz), 4.22 (2H, t, J= 6.5 Hz), 6.53 (1H, t, J=6 Hz), 6.65 (1H, d, 
J=8 Hz), 7.05 (1H, d, J=8 Hz), 7.29 (1H, t, J=8 Hz). 



Preparation nf 3-methv1-4-{3-r(pvrid in-3-vlmethvn-amino1-propoxY)- 
hfin7.nfuran-9-rflrboxvli ^ »nid (2-cvclnhexvl-ethvn-amide: 

4-(3-Bromo-propoxy)-3-methyl-benzofuran-2-carboxylic acid (2-cyclohexyl- 
ethyl)-amide (100 mg) and 3-picolyl amine (250 ul) were dissolved in 1- 
methylpyrrolidone (2 ml) and heated at 100 °C for two hours. The reaction 
mixture was dissolved in ethyl acetate and washed with saturated ammonium 
chloride solution and water. The organic solvent was dried over anhydrous 
sodium sulfate and evaporated to dryness. The residue was purified by silica 
gel column chromatography (dichloromethane-MeOH) to afford 3-methyl-4-{3- 
[(pyridin-3-ylmethyl)-amino]-propoxy}-benzofuran-2-carboxylic acid (2- 
cyclohexyl-ethyD-amide. ESI-MS: m/z 450 (MH'); 'H-NMR (CDC1 3 ): 8 0.85-1.85 
(13H, m), 2.05 (2H, quintet, J=6.5 Hz), 2.72 (3H, s), 2.90 (2H, t, J=6.5 Hz), 3.46 
(2H, m), 3.85 (2H, s), 4.15 (2H, t, J=6.5 Hz), 6.53 (1H, t, J=6 Hz), 6.62 (1H, d, 8 
Hz), 7.01 (1H, d, J=8 Hz), 7.26 (2H, m), 7.68 (1H, dd, J= 1.5 Hz, 8 Hz), 8.49 
(1H, br d, J=3.5 Hz), 8.56 (1H, br s). 



Example 63; 

Preparation nfa-methvl-4-f3-pvrrolid m -l-vl-propoxv)-benzofuran-2-carboxylic 
acid (2-cvd nhftxyl-eth vP-amide: 
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This compound was obtained from 4-(3-bromo-propoxy)-3-methyl- 
benzofuran-2-carboxylic acid (2-cyclohexyl-ethyl)-amide according to a manner 
analogous to that of Example 62. ESI-MS; m/z 413 (MH*); 'H-NMR (CDC1 3 ): 8 
0.85-1.85 (17H, m), 2.12 (2H, quintet, J=6 Hz), 2.60 (4H, m), 2.73 (2H, t, J=6 
5 Hz), 2.78 (3H, s), 3.47 (2H, m), 4.14 (2H, t, J= 6 Hz), 6.53 (1H, t, J=6 Hz), 6.62 
(1H, d, J=8 Hz), 7.00 (1H, d, J=8 Hz), 7.26 (1H, t, J=8 Hz). 



Example 64: 

Preparation of 4-f[4-(3-tert-butvlaminO"propoxv)-3-methvl-benzofuran-2- 
10 carbon vll -amino] -benzoic acid ethvl ester: 

To a stirred solution of 4-(3-tert-butylamino-propoxy)-3-methyl- 
benzofuran-2-carboxylic acid ethyl ester (1938 mg), the compound in Example 
5-b, in methanol (15 ml) was added 1.0N aqueous sodium hydroxide (8.70 ml) 
at room temperature. Afterl5 hours the reaction mixture was neutralized by 

15 an addition of 1.0N aqueous hydrochloric acid (8.70 ml) and the solvent was 
evaporated under reduced pressure to give a white solid (2.33 g). To this solid 
were added dichloromethane (50 ml) and thionyl chloride (25 g). After 9 hours 
at reflux temperature the reaction mixture was concentrated to dryness to 
give a white solid (2.58 g) which was the mixture of 4-(3-tert-butylamino- 

20 propoxy)-3-methyl-benzofuran-2-carboxylic acid chloride hydrochloride and 
sodium chloride. 

The mixture (50 mg) obtained above and ethyl 4-aminobenzoate (45.8 
mg) were dissolved in N,N-dimethylformamide (2 ml) and stirred at 50 °C for 
15 hours. To a mixture water (2 ml) and dichloromethane (2 ml)were added 

25 and the organic layer was separated. After evaporation of the solvent under 
reduced pressure, the crude product was purified by silica gel column 
chromatography (Fuji Silysia, DU-3050) using 3:2 mixture of n-hexane and 
ethyl acetate as an eluent to give 4-[[4-(3-tert-butylamino-propoxy)-3-methyl- 
benzofuran-2-carbonyl] -amino] -benzoic acid ethyl ester (20 mg) as colorless 

30 needles. EI-MS: m/z 452 (M + ); NMR (CDC1 3 ): 5 1.12 (9H, s), 1.40 (3H, t, J= 7.26 
Hz), 2.04 (2H, quintet, J= 4.94 Hz), 2.83 (2H, t, J= 7.25 Hz), 2.85 (3H, s), 4.18 
(2H, t, J= 5.93 Hz), 4.38 (2H, q, J= 7.26 Hz), 6.67 (1H, d, J=7.92 Hz), 7.08 (1H, 
d, J=8.24 Hz), 7.34 (1H, t, J= 8.25 Hz), 7.79 (2H, d, J=8.58 Hz), 8.06 (2H, d, 
J=8.58 Hz), 8.44 (1H, brs). 
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Using ethyl 2-aminobenzoate in the place of ethyl 4-aminobenzoate, the 
title compound was prepared in a manner analogous to Example 64 Colorless 
viscous oil. EI-MS: m/z 452 (M*); NMR (CDC1 3 ): 8 1.12 (9H, s), 1.46 (3H, t J= 
7 26 Hz) 2 04 (2H, quintet, J= 6.60 Hz), 2.84 (2H, t, J= 7.25 Hz), 2.86 (3H, s), 
4 17 (2H, t, J= 5.93 Hz), 4.47 (2H, q, J= 6.92 Hz), 6.65 (IH, d, J=7.92 Hz), 7.12 
(IH t J= 6.63 Hz), 7.18 (IH, d, J=8.58 Hz), 7.32 (IH, t, J= 8.25 Hz), 7.57 (IH, 
t, J= 6.93 Hz), 8.10 (IH, d, J=6.60 Hz), 8.89 (IH, d, J=8.57 Hz), 12.07 (IH, 
brs). 



Example 66; 



15 



20 



25 



^nfi,raTi-2-c^"y Y^ (?, 4-difluorophen Y l)-amide: 

^Bromopropoxy-S-methyl-benzofuran^-carbonyl chloride was obtained 
by refluxing the carboxylic acid in Example 62-a in thionyl chloride. This acid 
chloride (166 mg), 2,4-difluoroaniline (71 mg) and triethylamine (61 mg) in 
dichloromethane were stirred for 2 hours at room temperature. The solvent 
W as removed under reduced pressure, and the residue was dissolved m 
ethanol (5 ml). The solution was heated with 3-methylamino-pyndme (541 
mg) at 80 °C for 18 hours. The mixture was quenched by saturated 
ammonium chloride solution, and extracted with ethyl acetate. The organic 
layer was washed with brine and dried over sodium sulfate. The solution was 
concentrated under reduced pressure, and the residue was purified on silica 
gel column chromatography (dichloromethane/methanol) to give a purple sohd 
(!42 mg, 63 %): FAB-MS: m/z 452 (MH*); 'H-NMR (CDC1,): 8 2.09 (2H, t J=£3 
Hz CH2), 2.76 (3H, s, CH3), 2.90 (2H, t, J=6.3 Hz, NCH2), 3.86 (2H, s, NCH2), 
4 18 (2H, t, J=6.3 Hz, OCH2), 6.65 (IH, d, J=8.3 Hz, Ar-H), 6.92 (2H, m, 2xAr- 
H) 7 10 (IH, d, J=7.9 Hz, Ar-H), 7.22 (2H, m, 2xAr-H), 7.33 (IH, t, J=8.3 Hz, 
Ar-H) 7.67 (IH, m, Ar-H), 8.48 (IH, m, Ar-H), 8.58 (IH, br, Ar-H). 
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Following compounds in Example 67 to Example 74 were prepared in a 
similar manner to Example 66. 



Example 67; 

5 Preparation of 3-methvl-4-f3-rfpvri din-3-vlmftthvl%amino1.proTioyv). 
benzofuranr2-carboxvlic acid (2.3.4-trifluorophenvlVamide: 

Colorless solid. FAB-MS: m/z 470 (MIT); 'H-NMR (CDC1 3 ): 5 2.08 (2H, 
m, CH2), 2.76 (3H, s, CH3), 2.90 (2H, t, J=6.9 Hz, NCH2), 3.85 (2H, s, NCH2), 
4.18 (2H, t, J=6.3 Hz, OCH2), 6.65 (1H, d, J=7.9 Hz, Ar-H), 6.96 (1H, m, Ar-H), 
10 7.09 (1H, d, J=8.3 Hz, Ar-H), 7.22 (1H, m, Ar-H), 7.34 (1H, t, J=8.3 Hz, Ar-H), 
7.68 (1H, m, Ar-H), 8.20 (1H, m, Ar-H), 8.40 (1H, br, Ar^H), 8.50 (1H, d, J=5.0 
Hz, Ar-H), 8.57 (1H, br, Ar-H). 



Example 68; 

15 Preparation of 3-methvl-4-{3-f(pvridin-3-vlmethvlVaminol-propoyv). 
benzofuran-2-carboxvlic acid (2-fluorophenvl)-amidfi: 

Colorless needles. FAB-MS: m/z 434 (MH*); ! H-NMR (CDC1 3 ): 5 2.09 (2H, 
tt, J=6.3 Hz, 5.9 Hz CH2), 2.77 (3H, s, CH3), 2.93 (2H, t, J=6.9 Hz, NCH2), 
3.86 (2H, s, NCH2), 4.18 (2H, t, J=5.9 Hz, OCH2), 6.66 (1H, d, J=7.9 Hz, Ar- 
20 H), 7.04-7.25 ( 5H, m, 5xAr-H), 7.33 (1H, t, J=8.3 Hz, Ar-H), 7.68 (1H, d, J=7.6 
Hz, Ar-H), 8.46-8.57 (3H, m, 3xAr-H). 



Example 69; 

Preparation of 3-methvl-4-(3- f(pvridin-3-vlmethvl)-amino1-propoxv}- 
25 benzofuran-2-carboxvlic acid (4-morpholin-4-vI-phenvD-aTnidB: 

Yellow oil. FAB-MS: m/z 501 (MH*); 'H-NMR (CDC1,): 5 2.05 (2H, tt, 
J=6.9 Hz, 5.9 Hz, CH2), 2.75 (3H, s, CH3), 2.89 (2H, t, J=6.9 Hz, NCH2), 3.14 
(4H, t, J=4.6 Hz, 2xNCH2), 3.84 (2H, s, NCH2), 3.86 (4H, t, J=4.6 Hz, 
2xOCH2), 4.16 (2H, t, J=5.9 Hz, OCH2), 6.64 (1H, d, J=7.9 Hz, Ar-H), 6.92 
30 (2H, dt, J=2.0 Hz, 6.9 Hz, 2xAr-H), 7.18-7.25 ( 1H, m, Ar-H), 7.30 (1H, t, J=8.3 
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Hz, Ar-H), 7.60 (2H, dd J=2.0 Hz, 7.6 Hz, 2xAr-H), 7.69 (1H, dt, J=2.0 Hz, 7.6 
Hz, Ar-H), 8.27 (1H, br, NH), 8.48 (1H, d, J=3.6 Hz, Ar-H), 8.55 (1H, br, Ar-H). 



Example 70; 

5 Preparation of 3-methvl-4-(3-f(pvridin-3-vlmethvl)-amino1-propoxv)- 
benzofuran-2-carboxvlic acid benzofl.31dioxol-5-vl amide: 

Colorless oil. FAB-MS: m/z 460 (MH*); 'H-NMR (CDC1,): 8 2.07 (2H, tt, 
J=6.2 Hz, 6.6 Hz, CH2), 2.75 (3H, s, CH3), 2.89 (2H, t, J=6.6 Hz, NCH2), 3.85 
(2H, s, NCH2), 4.17 (2H, t, J=6.2 Hz, OCH2), 5.97 (2H, s, OCH20), 6.64 (1H, 
10 d, J=7.9 Hz, Ar-H), 6.79 (2H, d, J=8.3 Hz, 2xAr-H), 6.99 (1H, dd, J=2.3 Hz, 8.3 
Hz, Ar-H), 7.06 (1H, d, J=7.9Hz, Ar-H), 7.13-7.25 ( 1H, m, Ar-H), 7.31 (1H, t, 
J=8.3 Hz, Ar-H), 7.42 (1H, d, J=2.3 Hz, Ar-H), 7.67 (1H, dt, J=2.0 Hz, 7.9 Hz, 
Ar-H), 8.23 (1H, br, NH), 8.49 (1H, dd, J=5.0 Hz, 1.7 Hz, Ar-H), 8.57 (1H, d, 
J=1.7 Hz, Ar-H). 



Example 71: 

Preparation of 3-methvI-4-(3-F(pvridin-3-vlmethvl)-amino1-propoxvl- 
benzofuran-2-carboxvlic acid (3.5-dimethoxv-phenvl)-amide: 

Colorless oil. FAB-MS: m/z 476 (MH*); 'H-NMR (CDC1,): 5 2.06 (2H, tt, 
20 J=6.3 Hz, 6.6 Hz, CH2), 2.77 (3H, s, CH3), 2.90 (2H, t, J=6.9 Hz, NCH2), 3.83 
(6H, s, OCH3), 3.85 (2H, s, NCH2), 4.18 (2H, t, J=6.3 Hz, OCH2), 6.28 (1H, t, 
J=2.3 Hz, Ar-H), 6.66 (1H, d, J=7.6 Hz, Ar-H), 6.96 (2H, d, J=2.3 Hz, 2xAr-H), 
7.08 (1H, d, J=7.9 Hz, Ar-H), 7.21-7.24 ( 1H, m, Ar-H), 7.23 (1H, t, J=8.3 Hz, 
Ar-H), 7.68 (1H, dt, J=8.3 Hz, 2.3 Hz, Ar-H), 8.27 (1H, br, NH), 8.49 (1H, dd, 
25 J=4.6 Hz, 1.6 Hz, Ar-H), 8.57 (1H, d, J=2.0 Hz, Ar-H). 



Example 72; 

Preparation of 3-methvl-4-{3-f(pvridin-3-vlmethvl)-aminol-propoxvl- 
benzofuran-2-carboxvlic acid phenvl-amide: 

30 Colorless oil. FAB-MS: m/z 416 (MH*); 'H-NMR (CDC1,): 5 2.10 (2H, tt, 

J=6.3 Hz, 6.6 Hz, CH2), 2.76 (3H, s, CH3), 2.91 (2H, t, J=6.6 Hz, NCH2), 3.86 
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(2H, s, NCH2), 4.17 (2H, t, J=5.9 Hz, OCH2), 6.64 (1H, d, J=8.3 Hz, Ar-H), 
7.07 (1H, d, J=8.3 Hz, Ar-H), 7.15 (1H, t, J=7.3 Hz, Ar-H), 7.21-7.24 (1H, m, 
Ar-H), 7.30 (1H, d, J=8.3 Hz, Ar-H), 7.38 (2H, t, J=8.3 Hz, 2xAr-H), 7.70 (3H 
d, J=7.9 Hz, 3xAr-H), 8.31 (1H, br, NH), 8.50 (1H, d, J=3.6 Hz, Ar-H), 8 58 
5 (1H, br, Ar-H). 



Example 73: 

Preparation of 3-mftt.hvl-4-f3-ffpv ridin-3-vlTr l fit.hvn-amir l n1- r rn r n y Y). 
benzofuran-2-c arboxvlic acid te-chloro-phenvD-BTniHo; 

10 Colorless solid. FAB-MS: m/z 450 (MH*); 'H-NMR (CDC1 3 ): 5 2.08 (2H, 

tt, J=6.6 Hz, 6.6 Hz, CH2), 2.74 (3H, s, CH3), 2.90 (2H, t, J=6.9 Hz, NCH2) ' 
3.86 (2H, s, NCH2), 4.18 (2H, t, J=5.9 Hz, OCH2), 6.66 (1H, d, J=7.9 Hz, Ar- 
H), 7.08 (1H, d, J=8.3 Hz, Ar-H), 7.26-7.36 (4H, m, 4xAr-H), 7.66 (2H, dt, J=8.6 
Hz, 1.7 Hz, 2xAr-H), 7.74 (1H, dd, J=7.9 Hz, 1.6 Hz, Ar-H), 8.46 (1H, d, J=4 3 

15 Hz, Ar-H), 8.52 (1H, br, Ar-H). 



Example 74; 

Preparation of 3-methvl-4-(3-f(pvridirt -3-vlm fi thvn.ammo1-pro P nv Y )- 
benzofura n-2-carboxvlic acid (2-chloro-phenvI)-amirip.: 

Colorless solid. FAB-MS: m/z 450 (MH*); 'H-NMR (CDC1 3 ): 5 2.11 (2H, 
tt, J=6.6 Hz, 6.6 Hz, CH2), 2.74 (3H, s, CH3), 2.91 (2H, t, J=6.6 Hz, NCH2), ' 
3.86 (2H, s, NCH2), 4.19 (2H, t, J=5.9 Hz, OCH2), 6.67 (1H, d, J=7.9 Hz, Ar- 
H), 7.07-7.14 (2H, m, 2xAr-H), 7.28-7.36 (4H, m, 4xAr-H), 7.44 (1H, d, J=7.9 
Hz, Ar-H), 7.75 (1H, d, J=7.9 Hz, Ar-H), 8.46-8.54 (2H, m, 2xAr-H).' 



Example 75: 

Preparation of (3-methvl-4-f3-fpvrid in-3-vlTnethvl).aminn1.p rn P nvY)- 
benzofura n-2-vl phosphonic acid diethyl ester: 

a) Preparation of 2-bromo-4-(3-hrn mo-proDoxv)-3-meth vl-henzofuran: 
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To a solution of 4-(3-bromo-propoxy)-3-methyl-benzofuran«2-carboxylic 
acid (the compound in Example 62-a, 1.5 g) and triethylamine (0.756 g) in 
dichloromethane (4 ml) was added pyridinium bromoperbromide (1.95 g) at 0 
°C. After 3 hours, saturated NH<C1 solution was added thereto and the 
mixture was extracted with ethyl acetate (twice). The organic layer was 
washed with brine and dried over Na 2 S0 4 . After filtration, the solvent was 
removed under reduced pressure and the residue was chromatographed on r 
silica gel (hexane) to yield a pale yellow solid (1.41 g, 81 %): EI-MS: m/z 348 
(M*); 'H-NMR (CDC1 3 ): 5 2.30 (3H, s, CH3), 2.38 (2H, tt, J=6.3 Hz, 5.9 Hz, 
CH2), 3.63 (2H, t, J=6.3 Hz, NCH2), 4.20 (2H, t, J=5.9 Hz, OCH2), 6.63 (1H, d, 
J=7.9 Hz, Ar-H), 7.02 (1H, dd, J=0.6 Hz, 8.3 Hz, Ar-H), 7.12 (1H, d, J=8.3 Hz, 
Ar-H). 

Preparation of r3-(2-brQmo-3-methvl-benzo furan-4-vloxv)-propvl1-pyridin-3- 
vlmethvl amine: 

2-Bromo-4-(3-bromo-propoxy)-3-methyl-benzofuran (348 mg) was treated 
with 10 % 3-picolylamine ethanol solution (2 ml) at 70 °C for 18 hours. The 
solvent was removed under reduced pressure and the residue was diluted with 
ethyl acetate. The solution was washed with sat. NH 4 C1 solution, brine and 
dried over Na 2 S0 4 . After filtration, the filtrate was concentrated in vacuo and 
the residue was purified on silica gel column chromatography by using 
dichloromethane-methanol as an eluent. A yellow oil (167 mg, 45 %) was 
obtained. FAB-MS: m/z 375 (MHO; l H-NMR (CDC1 3 ): 8 2.01 (2H, tt, J=6.9 Hz, 
5.9 Hz, CH2), 2.21 (3H, s, CH3), 2.84 (2H, t, *J=6.9 Hz, NCH2), 3.80 (2H, s, 
NCH2), 4.09 (2H, t, J=5.9 Hz, OCH2), 6.57 (1H, d, J=8.3 Hz, Ar-H), 6.97 (1H, 
d, J=7.9 Hz, Ar-H), 7.09 (1H, t, J=7.9 Hz, Ar-H), 7.15-7.20 (1H, m, Ar-H), 7.65 
(1H, d, J=7.9 Hz, Ar-H), 8.47 (1H, d, J^5.0 Hz, Ar-H), 8.54 (1H, s, Ar-H). 



c) Preparation of (3-methvI-4-{3-fpvridin-3-vlm ethvl)-amino1-propoxy}- 
benzofuran-2-vl phos phonic acid diethyl ester: 

[3-(2-Bromo-3-methyl-benzofuran-4-yloxy)-propyl]-pyridin-3-ylmethyl- 
amine (7 mg), triethylphosphite (33 mg), 

tetrakis(triphenylphosphine)palladium (6 mg) and triethylamine (0.5 mg) in 
toluene (1 ml) were refluxed for 18 hours under argon atmosphere. The 
solvent was removed under reduced pressure, the residue was purified on 
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preparative TLC on silica gel (dichloromethane/methanol/ammonia water 
=100/10/1) to give a pale yellow oil (3 mg, 35 %). FAB-MS: m/z 433 (MH*); 'H- 
NMR (CD 3 OD): 8 1.34 (6H, t, J=6.8 Hz, 2xCH3), 2.12 (2H, t, J=7.3 Hz, CH2), 
2.54 (3H, d, J=2.0 Hz, CH3), 2.90 (2H, t, J=7.3 Hz, NCH2), 4.11-4.16 (2H, m, 
5 OCH2), 4.18 (4H, q, J=6.8 Hz, 2xOCH2), 6.76 (1H, d, J=7.8 Hz, Ar-H), 7.08 
(1H, d, J=8.3 Hz, Ar-H), 7.34 (1H, t, J=8.3 Hz, Ar-H), 7.37-7.40 (1H, m, Ar-H), 
7.86 (1H, d, J=7.8 Hz, Ar-H), 8.45-8.55 (2H, m, 2xAr-H). 



Example 76: 

10 Preparation of (3-methvl-4-(3-rDvridin-3-vlmethvlVaminol-propoxv)- 
benzofuran-2-vI phosohonic acid diisomropvl ester: 

This compounds was prepared in a similar manner to Example 75. 
Yellow oil. FAB-MS: m/z 461 (MH + ); 'H-NMR (CD 3 OD): 5 1.24 (6H, d, J=6,l 
Hz, 2xCH3), 1.27 (3H, d, J=6.4 Hz, CH3), 1.37 (3H, d, J=6.1 Hz, CH3), 2.08 
15 (2H, m, CH2), 2.54 (3H, d, J=2.4Hz, CH3), 2.84 (2H, t, J=5.9 Hz, CH2N), 3.84 
(2H, s, NCH2), 4.17 (2H, t, J=5.9 Hz, CH20), 4.38 (1H, m, >CHO-), 4.68 (1H, 
m, >CHO-), 6.74 (1H, d, J=8.1 Hz, Ar-H), 7.06 (1H, d, J=8.3 Hz, Ar-H), 7.33 
(1H, t, J=7.8 Hz, Ar-H), 7.40 (1H, m, Ar-H), 7.83 (1H, m, Ar-H), 8.40 (1H, br, 
Ar-H), 8.55 (1H, br, Ar-H). 



Example 77: 

Preparation of 2-(4-f3-ftert-butvlamino)-propoxv1-3-methvl-benzofuran-2-vll- 
oxazole-4-carboxvlic acid ethvl ester: 

To a stirred solution of 3-methyl-4-[3-(tert-buthylamino)-propoxy]- 
25 benzofuran-2-carboxylic acid amide (134 mg) in dioxane (1 ml) were added 1.0 
N aqueous sodium hydroxide (1 ml) and benzyl chloro formate (69 jJtl) at 0 °C 
and the mixture was stirred at room temperature for 20 hours. After 
evaporation of the solvent under reduced pressure the residue was purified by 
silica gel column chromatography using a 1:1 mixture of n-hexane and ethyl 
30 acetate as an eluent to give 4-[3-(benzyloxycarbonyl-tert-buthyl-amino)- 

propoxy]-3-methyl-benzofuran-2-carboxylic acid amide as a colorless plate (163 
mg). FAB-MS: m/z 439 (MH + ). 
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4-l3-(Benzyloxycarbonyl-tert-buthyl-amino)-propoxy]-3-methyl- 
benzofuran-2-carboxylic acid amide (51 mg) in tetrahydrofuran (0.5 ml) was 
treated with sodium bicarbonate (49 mg) and ethyl bromopyruvate (21 |il) 
followed by trifluoroacetic anhydride (50 as reported by J. S. Panek et al., 
5 J. Org. Chem., (1996), SL 6496 to give 2-{4-l3-(benzyloxycarbonyl-tert-butyl- 
amino)-propoxy]-3-methyl-benzofuran-2-yl)-oxazole-4-carboxylic acid ethyl 
ester as a pale yellow viscous oil (54 mg). FAB-MS: m/z 535 (MET). 

2-{4-[3-(Benzyloxycarbonyl-tert-butyl-amino)-propoxy]-3-methyl- 
benzofuran-2-yl}-oxazole-4-carboxylic acid ethyl ester (20 mg) in methanol (5 
10 ml) was treated with catalytic amount of 10% palladium on carbon under 
hydrogen atmosphere at room temperature for 18 hours. After filtration, 
evaporation and purification by silica gel column chromatography using 10:1 
mixture of dichloromethane and methanol as an eluent, 2-{4-[3-(tert- 
butylamino)-propoxy]-3-methyl-benzofuran-2-yl}-oxazole-4-carboxylicacid 

15 ethyl ester was obtained as a white solid (8 mg). FAB-MS: m/z 401 

(MIT)- NMR (DMSO-d 6 ): 8 1.29 (9H, s), 1.32 (3H, t, J= 7.26 Hz), 2.15 (2H, m), 
2 75 (3H s), 3.09 (2H, t-like), 4.24 (2H, t, J= 5.94 Hz), 4.34 (2H, q, J= 7.26 Hz), 
6 86 (1H, d,' J=8.25 Hz), 7.26 (1H, d, J=8.25 Hz), 7.41 (1H, t, J= 8.25 Hz). 



20 Example 78; 

P ^ rn . 0 n^nf9.-^q-m e th v l-^ta.ffnvridm-3-vlmethvl)-aminol-propoxYi- 
hpn 7 .nfiir a n-2 - Y 1 )-^»''" 1e - 4 - ffarboxvlic acid ethyl egter; 

4-Allyloxy-3-methyl-benzofuran-2-carboxylic acid amide (3370 mg) in 
tetrahydrofuran (60 ml) was treated with sodium bicarbonate (5.58 g) and 
25 ethyl bromopyruvate (2.20 ml) followed by trifluoroacetic anhydride (5.63 ml) 
to give 2-(4-allyloxy-3-methyl-benzofuran-2-yl)-oxazole-4-carboxyUc acid ethyl 
ester as a white solid [2443 mg, EI-MS: m/z 327 (M*)l as mentioned in 
Example 77. 

2-(4-Allyloxy-3-methyl-benzofuran-2-yl)-oxazole-4-carboxylic acid ethyl 

30 ester (671 mg) in 80% aqueous ethanol (60 ml) was stirred in the presence of 
chlorotris(triphenylphosphine)rhodium (63 mg) and triethylenediamine (32 
mg) at 90 °C for 6 hours. The reaction mixture was poured into IN aqueous 
hydrochloric acid and extracted with ethyl acetate. The combined organic 
extracts were washed with brine and dried over magnesium sulfate. 
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Evaporation of the solvent under reduced pressure gave 2-(4-hydroxy-3- 
methyl-benzofuran-2-yl)-oxazole-4-carboxylic acid ethyl ester as a white solid 
(480 mg). EI-MS: m/z 287 (M + ). 

2-(4-Hydroxy-3-methyl-benzofuran-2-yl)-oxazole-4-carboxylic acid ethyl 
5 ester was then converted to the title compound in the same manner as 

described in Examples 1-f and 1-g. Pale yellow solid. FAB-MS: m/z 436 (MH*); 
NMR (CDC1 3 ): 5 1.42 (3H, t, J= 6.93, 2.08 (2H, quintet, J= 6.60 Hz), 2.73 (3H,' 
s), 2.89 (2H, t, J= 6.93 Hz), 3.84 (2H, s), 4.18 (2H, t, J= 5.94 Hz), 4.43 (2H, q, 
J= 7.26 Hz), 6.64 (1H, d, J=7.92 Hz), 7.12 (1H, d, J=8.25 Hz), 7.15-7.35 (2H, 
10 m), 7.66 (1H, brd, J=7.92 Hz), 8.30 (1H, s), 8.48 (1H, dd, J=1.32 Hz, 4.62 Hz), 
8.57 (1H, d, J=2.31 Hz). 



Example 79: 

Preparation of ( 4-methvl-piperazin-l-vl)-r2-(3-methvl-4-f3-f(pvridin-3- 
15 vlmethvl Vamino1-propoxvl-benzofuran-2-vl)-oxazoI-4-vn-methanone: 

2-(3-Methyl-4-(3-[(p3rridin-3-ylmethyl)-artiino]-propoxy}-benzofuran-2-yl)- 
oxazole-4-carboxylic acid ethyl ester (397 mg) in N,N-dimethylformamide (5 
ml) was added to the suspension of N-[4-(4- 

nitrophenoxycarbonyloxymethyl)phenoxyacetyl]-N-methyl-aminomethylated 
20 polystyrene (loading rate=0.58 mmol/g: 3025 mg) in N,N-dimethylformamide 
(20 ml) and triethylamine (0.3 ml) and the mixture was agitated at 65 °C for 2 
days. The resulted resin was washed with N,N-dimethylformamide, 
dichloromethane and methanol successively and dried under reduced pressure 
(3254 mg: calculated loading rate of the substrate=0.23 mmol/g). 

25 The yellow resin obtained above (3254 mg) was suspended in dioxane 

(30 ml) and treated with 1.0N aqueous sodium hydroxide at room temperature 
for 18 hours. The end point of the reaction was determined by liquid 
chromatography-mass spectrometry (LCMS) analysis of a product cleaved 
from an aliquot of the resin by 10% trifluoroacetic acid in dichloromethane. 

30 After hydrolysis was completed, the resin was washed successively with N,N- 
dimethylformamide, dichloromethane and methanol and dried under reduced 
pressure to give N-{3-[2-(4-carboxyoxazol-2-yl)-3-methyl-benzofuran-4-yloxy]- 
propyl}-3-picolylamine linked through nitrogen to N-(4- 
hydroxymethylphenoxyacetyl)-N-methyl-aminomethylated polystyrene by 
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forming carbamoyl linkage. The product was obtained as a light orange solid 
. (3142 mg). 

To the suspension of the polymer linked carboxylic acid (60 mg) in 1- 
methyl-2-pyrrolidinone (500 ul) were added N-methyl-piperazine (12 ul), 2- 
5 (lH-benz 0 triazole-l-yl)-l,l,3,3-tetramethyluronium hexafluorophosphate 
(HBTU- 76 mg), 4-dimethylaminopyridine (20 mg) and pyridine (100 pi) and 
the mixture was agitated at room temperature for 5 days. After successive 
washing with N,N-dimethylformamide, dichloromethane and methanol and 
drying under reduced pressure, 10% trifluoroacetic acid in dichloromethane (1 
10 mlVwas added and the suspension was allowed to stand at room ternp^ture 
for 1 hour. Filtration and evaporation of the filtrate gave a crude product (12.7 
mg ) which was then purified by silica gel column chromatography (Fujx 
Silvsia DU-3050) using 1000:10:1 mixture of dichloromethane, methanol and 
famine as an eluent to give (4^-|*^- WW^M^ 
15 [(pvridin-3-ylmethyl)-amino]-propoxy} .benzofuran-2-yl)-oxazol-4-y«- 

Llhanone 2.6 mg) as a white solid. FAB-MS: m/z 490 (MIT); NMR CDC1 3 ) : 
5 2 09 (2H quintet, J= 6.27 Hz), 2.36 (3H, s), 2.52 (4H, t, J= 4.95 Hz), 2.70 
3H s) 2 91 (2H, t J= 6.93 Hz), 3.82 (2H, brs), 3.86 (2H, s), 4.20 (2H, t, J. 
5 Hz 4 2 (2k brs), 6.60 (IH, d, J=8.25 Hz), 7.14 (IH, d, J=8.25 Hz), 7.2- 
20 7 4 (2H m) 7.68 UH, brd, J=7.92 Hz), 8.25 (IH. s), 8.49 (IH. dd. J=1.32 Hz. 
4.62 Hz), 8.58 (IH, d, J=1.98 Hz). 

The procedure using the polymer linked carboxylic acid described in 
Example 79 was repeated in Example 80 to Example 84 using an appropriate 
25 amine. 



Kvample 80; 



30 



,. „ f «, (o 4.i,„i_A-l^. rfavritlin-3-YlTnRthvl)-p Tr'^"l-propoxv)- 

Prepara fo nn r>f 2-(tf-™P*nvi-'» '° iWY**m — a-J- 

K OT ^nf 1 ,r»n-2-v ^--^"^-4-carbn y ylic acid isopropvlamide: 

White solid. FAB-MS: m/z 449 (MHO; NMR (CDC1,): 8 1.29 (6H d J=6.59 
Hz), 2.09 (2H, quintet, J. 6.6 Hz). 2.71 (3H, s), 2.91 (2H, t J. 6.93 HzX 3-86 
,9H ,) 4 20 (2H t J= 5.94 Hz), 4.31 (IH, eight lines, J= 6.60 Hz), 6.67 (IH, d, 
Set S!S'(1H, d, J=8.24 Hz), 7.16 (IH, d, J= 8.25 Hz), 7.1-7.4 (2H. m), 
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7.68 (1H, dt, J= 7.59 Hz, 1.98 Hz), 8.28 (1H, s), 8.49 (1H, dd, J=1.65 Hz, 4.62 
Hz), 8.58 (1H, d, J=1.98 Hz). 



Example 81; 

5 Preparation of rRS)-2-f3-methvl-4-r3-rfpvridin-3-vlmethvl)- amino1-propoxvl- 
hftn7.nfuran-2-vl1-oxa7-ole-4-carbnxvlic aci d (tetrahvdro-furan-2-vlmethvl)- 
amide: 

White solid. FAB-MS: m/z 491 (MH*); NMR (CDC1,): 8 1.5-1.7 (2H, m), 
1.85-2.05 (2H, m), 2.09 (2H, quintet, J= 6.27 Hz), 2.71 (3H, s), 2.91 (2H, t, J= 
10 6.93 Hz), 3.42 (1H, m), 3.7-4.0 (3H, m), 3.86 (2H, s), 4.10 (2H, m), 4,20 (2H, t, 
J= 6.27 Hz), 6.66 (1H, d, J=7.92 Hz), 7.15 (1H, d, J=8.25 Hz), 7.2-7.4 (2H, m), 
7.68 (1H, brd, J=7.92 Hz), 8.28 (1H, s), 8.50 (1H, dd, J=1.32 Hz, 4.62 Hz), 8.58 
(1H, d, J=1.98 Hz). 



15 Example 82; 

Preparation of f RS)-1 -f2-r3-methvl-4-f3-f(pvridin-3-vlme thvl , )-aminol-propoxvl- 
benzofuran-2-vl1-oxazole-4-carbonvl1-piperidine-3-carboxvlic acid ethyl ester: 

White solid. FAB-MS: m/z 547 (MH*); NMR (CDC1 3 ): 8 1.25 (3H, t, J= 6.90 
Hz), 1. 5-1.9 (4H, m), 2.09 (2H, quintet, J= 6.60 Hz), 2.65 (1H, m), 2.71 (3H, s), 
20 2.91 (2H, t, J= 6.93 Hz), 3.86 (2H, s), 4.15 (2H, q, J= 6.9 Hz), 4.19 (2H, t, J= 
5.94 Hz), 6.66 (1H, d, J=7.92 Hz), 7.13 (1H, d, J=8.25 Hz), 7.15-7.3 (2H, m), 
7.68 (1H, dt, J= 7.92 Hz, 1.95 Hz), 8.23 (1H, s), 8.49 (1H, dd, J=1.65 Hz, 4.95 
Hz), 8.58 (1H, d, J=1.98 Hz). 



25 Example 83: 

Preparation of f2-(a-methvl-4-(3-rfpvridin-3-vlmethv n-amino1-propoxvl- 
benzofuran-2-vl)-oxazol-4-vl1-thiazolidin-3-vl-methanone: 

White solid. FAB-MS: m/z 479 (MH*); NMR (CDC1,): 8 2.09 (2H, quintet, 
J= 6.35 Hz), 2.70 (3H, s), 2.91 (2H, t, J= 6.60 Hz), 3.08 (1H, t-like), 3.16 (1H, t- 
30 like), 3.86 (2H, s), 4.04 (1H, t-like), 4.20 (2H, t, J= 5.94 Hz), 4.47 (1H, t-like), 
5.21 (1H, s), 6.66 (1H, d, J=7.92 Hz), 7.14 (1H, d, J=8.58 Hz), 7.2-7.35 (2H, m), 
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7.68 (1H, brd, J=7.59 Hz), 8.33 (1H, s), 8.49 (1H, dd, J=1.32 Hz, 4.95 Hz), 8.58 
(1H, d, J=2.31 Hz). 



Example 84: 

Pre paration of 9..f3.-m fi thvl- 4 -{a-fr r vridin-3-vlmethvl)-amino1-propoxYl- 
hpn7.nfuran-?-v"-n*azole-4-™rhnxvIic a rid (3.5-difluoro-phenvl)-amide: 

White solid. FAB-MS: m/z 519 <MH*); NMR (CDC1,): 5 2.09 (2H, quintet, 
J= 6 40 Hz), 2.73 (3H, s), 2.91 (2H, t, J= 6.75 Hz), 3.86 (2H, s), 4.21 (2H, t, J= 
5.94 Hz), 6.62 (1H, d, J=8.91 Hz), 6.68 (1H, d, J=7.83 Hz), 7.17 (1H, d, J=8.37 
Hz), 7.2-7.4 (5H, m), 7.68 (1H, dt, J= 5.94 Hz, 2.97 Hz), 8.39 (1H, s), 8.49 (1H, 
dd, J=1.62 Hz, 5.13 Hz), 8.58 (1H, d, J=2.16 Hz), 8.87 (1H, brs). 



Example 85; 

Preparation of 9-^-Tn R thv1 -A-^-rfavridin-3-vlmethvl)-aniino1-propoxY}- 
15 hftn7ofuran-9-v1Uhiazol p-4-cflrboxvlio acid ethyl ester: 

To a solution of 4-allyloxy-3-methyl-benzofuran-2-carboxylic acid amide 
(430 mg) in toluene (50 ml) and tetrahydrofuran (10 ml), was added 
Lawessom's reagent (752 mg). After heating at 60 °C for 5 hours, the reaction 
mixture was directly poured onto silica gel column chromatography and eluted 

20 by 5:1 mixture of n-hexane and ethyl acetate, to give thioamide as a yellow 
solid (424 mg). This was then dissolved in acetonitrile (20 ml) and ethyl 
bromopyruvate (400 ul) was added. After stirring at room temperature for 29 
hours the reaction mixture was evaporated and purified by silica gel column 
chromatography using 5:1 mixture of n-hexane and ethyl acetate as an eluent 

25 to give 2-(4-allyloxy-3-methyl-benzofuran-2-yl)-thiazole-4-carboxylic acid ethyl 
ester (156 mg). FAB-MS: m/z 343 (MH*). 

2-(4-Allyloxy-3-methyl-benzofuran-2-yl)-thiazole-4-carboxylicacid ethyl 
ester (28 mg) in 80% aqueous ethanol (6 ml) was stirred in the presence of 
chlorotris(triphenylphosphine)rhodium (3 mg) and triethylenediamine (2 mg) 

30 at 90 °C for 6 hours. The reaction mixture was poured into IN aqueous 
hydrochloric acid and extracted with ethyl acetate. The combined organic 
extracts were washed with brine and dried over magnesium sulfate. 
Evaporation of the solvent under reduced pressure gave 2-(4-hydroxy-3- 
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methyl-benzofuran-2-yl)-thiazole-4-carboxylic acid ethyl ester as a white solid 
. (21 mg). FAB-MS: m/z 304 (MHO. 

2-(4-Hydroxy-3-methyl-behzofuran-2-yl)-thia2ole-4-carboxylic acid ethyl 
ester was then converted to the title compound in the same manner as 
5 described in Example 1-f and 1-g. White solid. FAB-MS: m/z 452 (MH*); NMR 
(CDC1 3 ): 8 1.44 (3H, t, J= 7.26 Hz), 2.09 (2H, quintet, J= 6.27 Hz), 2.80 (3H, s), 

2.91 (2H, t, J= 6.93 Hz), 3.85 (2H, s), 4.19 (2H, t, J= 6.27 Hz), 4.46 (2H, q, J= 

6.92 Hz), 6.64 (1H, d, J=7.92 Hz), 7.10 (1H, d, J=8.25 Hz), 7.15-7.30 (2H, m), 
7.68 (1H, dt, J= 7.59 Hz, 1.98 Hz), 8.12 (1H, s), 8.49 (1H, dd, J=L65 Hz, 4.95 

10 Hz), 8.58 (1H, d, J=1.98 Hz). 



Example 86: 

Preparation of 2-f2-f3-methvl-4-f3-f(pvridin-3-vlmethvl)-aminol-propoxv1- 
benzofaran-2-vl1-oxazol-4-vl1-thiazole-4-carboxvlic acid ethvl ester: 

15 A mixture of 2-(4-Allyloxy-3-methyl-benzofuran-2-yl)-oxazole-4-carboxylic 

acid ethyl ester (300 mg), methanol (20 ml) and 1.0 N aqueous sodium 
hydroxide (20 ml) was stirred at room temperature for 2 hours. The solution 
was neutralized by 1.0 N aqueous hydrochloric acid (20 ml) and extracted with 
dichloromethane. Evaporation of the solvent under reduced pressure gave a 

20 pale yellow solid (320 mg). To this solid were added chloroform (50 ml) and 
thionyl chloride (10 ml). After heating at 60 °C for 5.5 hours, the reagent and 
the solvent were removed under reduced pressure. The resulted acid chloride 
was then dissolved in chloroform (50 ml) and concentrated aqueous ammonia 
(10 ml) was added. After stirring at room temperature overnight the reaction 

25 mixture was poured into water and extracted with chloroform. The organic 
layer was dried over magnesium sulfate. Evaporation of the solvent under 
reduced pressure and purification of the product by silica gel column 
chromatography using 2:1 mixture of n-hexane and ethyl acetate as an eluent 
gave 2-(4-allyloxy-3-methyl-benzofuran-2-yl)-oxazole-4-carboxylic acid amide 

30 as a white solid (218 mg). 

2-(4-AUyloxy-3-methyl-benzofuran-2-yl)-oxazole-4-carboxylic acid amide 
(100 mg) was converted to the title compound in the same manner as 
described in Example 85. 
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White solid. FAB-MS: m/s 519 (MB"); NMR (CDC!,): 8 1.44 (3Ht, J- (US m, 
2.10 (2H, ouintet, J- 6.27 Hz), 2.75 (W A «1 <=, t, J- tM \ ** . »* W 
s) 4 20 (2H, t, J- 5.94 Hz), 4.47 <2H, q, J- 7.26 Hz), 6.67 (1H, d, J=7.92 Hz, 
7 17 UH d MM Hz), 7.15-7.25 (2H, m), 7.68 (1H. dt, J- 7.92 Hz, 1.98 Hz). 
IZ UK*. A 8.48 (1H. s), 8.50 (1H, dd, J-1.65 Hz, 4.62 Hz), 8.58 (1H, d, J-1.65 
Hz). 



y.v ample 87; 



p ^.^ «f dl-5-cvcloh^ im thyl *> H mothyl^-ffpyridin-S-ylinefliYl)- 
Rthvl ester; 

To a solution of 3-Methyl-4^34(pyridm.3-ylmethyl)-amino]-propo^}- 
benzofuran-2-carboxylic acid ethyl ester (1677 mg) in dichloromethane (30 nJ) 
were added di-tert-butyl dicarbonate (1.75 g) and triethylaxmne (1.90 ml) at 0 
15 .0 and the mixture was stirred at room temperature for 15 hour, The orgamc 
solvent was removed under reduced pressure and tiie residue was punfied by 
silica gel column chromatography using 1:1 mixture of n-hexane and ethy 
acetate as an eluent to give 4-(3-[tert-butoxyca^^^ 
amino]-pro P oxy}-3-m e thyl-ben Z ofuran-2-carbox y lic acid ethyl ester (1099 mg). 

20 FAB-MS: m/z 469 (MH*). 

To a solution of 4-l3.[tert-butoxycarbonyl-(pyrimn.3-ylmethyl)-amino]. 
propoxyl-3-methyl-benzofuran-2-carboxylic acid ethyl ester (121 mg) m 
LLnol (5 ml) was added 1.0 N aqueous sodium hydroxide (10 ml) and the 
mixture was stirred at room temperature for 15 hours. After addition , of 1.0 N 
25 aqueous hydrochloric acid (1.0 ml) the solvent was removed under reduced 
pressure to give a white solid (174 mg) which contained a desired carboxyhc 
acid and sodium chloride. 

Whole white solid, dl-^ammo^-cyclohe^l-S-hydroxy-butyrio acid ethyl 
ester (74 mg), 2^1H-benzotris,ole.l-yl)-l,l,3,3-tetameth y lu r on,um 
30 hexafluorophosphate (HBTU: 196 mg), 4-«methylammopyndrne (200 mg) 
pyridine (1 ml) and l.methyl-2-pyrrolidinone (4 ml) were m,xed and starred at 
room temperatoro for 6.5 hours. The resulted solution was poured mto 
saturated aqueous ammonium chloride and extracted w,th eth yl ace ta*. The 
combined organic extracts were dried over magnesium sulfate. After filtrafcon 
35 1 removal of ethyl acetate, the crude product (317 mg) was punfied by sU.ce 
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gel column chromatography using 3:2 mixture of n-hexane and ethyl acetate 
as an eluent to give dl-2-[(4-(3-[tert-butoxycarbonyl-(pyridin.3-ylmethyl)- 
amino]-propoxy}-3-methyl-benzofuran-2-carbonyl)-amino]-4-cyclohexyl-3- 
hydroxy-butyric acid ethyl ester (119 mg). FAB-MS: m/z 652 (MH + ). 

5 To a solution of dl-2-[(4-{3-[tert-butoxycarbonyl-(pyridin-3-ylmethyl)- 

amino]-propoxy}-3-methyl-benzofuran-2-carbonyl)-amino]-4-cyclohexyl-3- 
hydroxy-butyric acid ethyl ester (40.0 mg) in tetrahydrofuran (0.5 ml) was 
added dropwise Burgess reagent (19 mg) in tetrahydrofuran (0.5 ml) over a 
period of 15 minutes at room temperature and the mixture was stirred 

10 another 25 minuets at room temperature and then heated at 90 °C for 2 hours. 
After cooling, the reaction mixture was directly poured onto silica gel column 
chromatography and eluted with 2:3 mixture of n-hexane and ethyl acetate to 
give dl-5-cyclohexylmethyl-2-(3-methyl-4-{3-[tert-butoxycarbonyHpyridin-3- 
ylmethyl)-amino]-propoxy}-benzofuran-2-yl)-trans-4,5-dihydro-oxazole-4- 

15 carboxylic acid ethyl ester (35.7 mg). FAB-MS: m/z 634 (MH + ). 

To a solution of dl-5-cyclohexylmethyl-2-(3-methyl-4-{3-ttert- 
butoxycarbonyl-(pyridin-3-ylmethyl)-amino]-propoxy)-benzofuran-2-yl).trans- 
4,5-dihydro-oxazole-4-carboxylic acid ethyl ester (5.0 mg) in dichloromethane 
was added trifluoroacetic acid (0.5 ml) and the mixture was allowed to stand 

20 at room temperature for 1 hour. The resulted solution was poured into cold 
saturated aqueous sodium bicarbonate and extracted with dichloromethane. 
The organic layer was dried over magnesium sulfate and filtered. After 
evaporation of the solvent the title compound (4.2 mg) was obtained as a pale 
yellow viscous oil. FAB-MS: m/z 534 (MIT); NMR (CDC1 3 ): 8 1.32 (3H, t, J= 

25 6.60 Hz), 2.09 (2H, quintet, J= 6.60 Hz), 2.59 (3H, s), 2.93 (2H, t, J= 6.60 Hz), 
3.89 (2H, s), 4.16 (2H, t, J= 5.87 Hz), 4.26 (2H, m), 4.45 (1H, d, J=7.33 Hz), 
4.97 (1H, m), 6.59 (1H, d, J=8.07 Hz), 7.09 (1H, d, J=8.07 Hz), 7.2-7.3 (2H, m), 
7.70 (1H, d, J=7.33 Hz), 8.49 (1H, d, J=4.4 Hz), 8.57 (1H, brs). 



Example 88: 

Pre paration of dl-f5-cvclohexvlmethyl-2-(3-methvl-4-f3-f(pvridin-3-vlmethv1^ 

amin ol-propoxv)-benzofuran-2-vD-trans-4.5-dihvdro-oya7.nl-4-vn-(4-methv]- 

piperazin-l-vI)-methanone: 

To a solution of dl-5-cyclohexylmethyl-2-(3-methyl-4-{3-[tert- 
butoxycarbonyl-(pyridin-3-ylmethyl)-amino]-propoxy}-benzofuran-2-yl)-trans- 
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4,5-dihydro-oxazole-4-carboxylic acid ethyl ester (15.0 mg) in methanol (1 ml) 
was added 1.0 N aqueous sodium hydroxide (1.0 ml) and the mixture was 
stirred at room temperature for 20 hours. After addition of 1.0 N aqueous 
hydrochloric acid (1.0 ml) the solvent was removed under reduced pressure to 
give a white solid. The solid was then dissolved in l-methyl-2-pyrrolidinone 
(1.5 ml) and N-methyl-piperazine (14 2-(lH-benzotriazole-l-yl)-l,l,3,3- 
tetramethyluronium hexafluorophosphate (HBTU: 44 mg), 4- 
dimethylaminopyridine (15 mg) and pyridine (75 ul) were added. The solution 
was stirred at room temperature for 15 hours. The reaction mixture was 
concentrated under reduced pressure and the crude product was purified by 
silica gel column chromatography (Fuji Silysia, DU-3050) using 2:3 mixture of 
n-hexane and ethyl acetate as an eluent to give dl-[5-cyclohexylmethyl-2-(3- 
methyl-4-l3-ltert-butoxycarbonyl-(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-yl)-trans-4,5-dihydro-oxazol-4-yl]-(4-methyl-piperazin-l-yl)- 

methanone (2.4 mg). FAB-MS: m/z 688 (MHO. 

dl-[5-Cyciohexylmethyl-2-(3-methyl-4-{3-[tert-butoxycarbonyl-(pyridin-3- 
ylmethyl)-amino]-propoxy}-benzofuran-2-yl)-trans-4,5-dihydro-oxazol-4-yl]-(4- 
methyl-piperazin-l-yl)-methanone (11.9 mg) was dissolved in 1:1 mixture of 
trifluoroacetic acid and dichloromethane (1 ml) and was allowed to stand at 
room temperature for 45 minutes. The resulted solution was poured into 
saturated aqueous sodium bicarbonate and extracted with dichloromethane. 
The organic layer was dried over magnesium sulfate and filtered. After 
evaporation of the solvent the crude product was purified by silica gel column 
chromatography (Fuji Silysia, DU-3050) using 1000:10:1 mixture of 
dichloromethane, methanol and triethylamine as an eluent to give the title 
compound (7.7 mg) as a white solid. FAB-MS: m/z 588 (MIT); NMR (CDC1,): 6 
0 9-2.0 (13H, m), 2.06 (2H, quintet, J= 6.27 Hz), 2.34 (3H, s), 2.43 (2H, t, J= 
4 95 Hz), 2.55 (2H, m), 2.62 (3H, s), 2.89 (2H, t, J= 6.93 Hz), 3.70 (2H, m), 3.81 
(1H, m), 3.84 (2H, s), 4.07 (1H, m), 4.16 (2H, t, J= 5.93 Hz), 4.55 (1H, d, J=6.60 
Hz), 5.54 (1H, m), 6.61 (1H, d, J=7.92 Hz), 7.10 (1H, d, J=8.25 Hz), 7.15-7.30 
(2H, m), 7.67 (1H, dt, J= 7.92 Hz, 1.98 Hz), 8.49 (1H, dd, J=1.65 Hz, 4.95 Hz), 
8.57 (1H, d, J=1.98 Hz). 
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Example 89: 

Preparation of dM5-(2.4-difl uoro-benzvIV2-(3-methY^ 
vImethvI)-amino1-propoxv)-benzo 
methvl-piperazin-l-vIVmethanone: ** 

5 The title compounds (3.4 mg) was prepared in the same procedures as 

disclosed in Example 87 and Example 88 using dl-2-amino-4-(2,4-difluoro- 
phenyl)-3-hydroxy-butyric acid ethyl ester. White solid. FAB-MS: m/z 618 
(MHO; NMR (CDC1 3 ): S 2.08 (2H, quintet, J= 6.0 Hz), 2.33 (3H, s), 2.40 (2H, t, 
J= 5.2 Hz), 2.46 (1H, m), 2.54 (1H, m), 2.56 (3H, s), 2.89 (2H, t, J= 7.6 Hz), 
10 3.07 (2H, dd, J=7.2 Hz, 13.2 Hz), 3.6-3,8 (3H, m), 3.86 (2H, s), 4.01 (1H, m), 
4.16 (2H, t, J= 6.0 Hz), 4.68 (1H, d, J=6.0 Hz), 5.71 (1H, q, J= 6.0 Hz), 6.61 
(1H, d, J=8.0 Hz), 6.83 (2H, m), 7.09 (1H, d, J=8.4 Hz), 7.2-7.35 (2H, m), 7.69 
(1H, brd, J=7.2 Hz), 8.49 (1H, dd, J=1.6 Hz, 5.2 Hz), 8.58 (1H, d, J=2.0 Hz). 



15 Example 90: 

Preparation of 5-cvclohexvlmethvI-2-(3-methvl-4-(3-r(pvridin-3-vlmethy])- 
aminol-propoxv ]-benzofuran-2-vD-oxazole-4-carboxvlic acid ethvl ester: 

5-Cyclohexylmethyl-2-(3-methyl-4-{3-[tert-butoxycarbonyl-(pyridin-3- 
ylmethyl)-amino]-propoxy}-benzofuran-2-yl)-trans-4,5-dihydro-oxazole-4- 

20 carboxylic acid ethyl ester (10.0 mg) and nickel peroxide hydrate (22 mg) in 
toluene (2 ml) was heated at 80 °C under the atmosphere of argon for 23 
hours. The reaction mixture was directly poured onto silica gel column 
chromatography and eluted with 2:3 mixture of n-hexane and ethyl acetate to 
give 5-cyclohexylmethyl-2-(3-methyl-4-[3-[tert-butoxycarbonyl-(pyridin-3- 

25 ylmethyl)-amino]-propoxy]-benzofuran-2-yl)-oxazole-4-carboxylic acid ethyl 
ester (2.2 mg). FAB-MS: m/z 632 (MH + ). 

The compound (2.2 mg) was then dissolved in 1:1 mixture of 
trifluoroacetic acid and dichloromethane and was allowed to stand at room 
temperature for 1 hour. The resulted solution was poured into saturated 
30 aqueous sodium bicarbonate and extracted with dichloromethane. The 
dichloromethane extract was dried over magnesium sulfate and filtered. 
Evaporation of the solvent gave the title compound (1.8 mg) as colorless glassy 
mass. FAB-MS: m/z 532 (MH 4 ); NMR (CDC1 3 ): 8 0.8-1.9 (13H, m), 1.42 (3H, t, 
J= 6.92 Hz), 2.11 (2H, quintet, J= 6.27 Hz), 2.68 (3H, s), 2.97 (2H, t, J= 6.27 
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Hz), 3.03 (2H, d, J=7.26 Hz), 3.91 (2H, s), 4.17 (2H, t, J= 6.94 Hz), 4.42 (2H, q, 
J= 7.26 Hz), 6.60 (1H, d, J=7.58 Hz), 7.13 (1H, d, J=8.25 Hz), 7.2-7.3 (2H, m), 
7.72 (1H, brd, J=7.59 Hz), 8.49 (1H, brd, J=3.3 Hz), 8.57 (1H, brs). 



5 Example 91: 

Preparation of 4-f2-hvdroxv-34fpvridin-3-vlmethvl)-a mino1-Dropoxv1-3-methyl- 
henzofuran-2-carboxvlic acid ethvl ester: 

3-Methyl-4-oxiranylrnethoxy-benzofuran-2-carboxylic acid ethyl ester 
(500 mg) (Naresh K. Sangwan et al., Eur. J. Med. Chem. (1987), 22(2), 153-6) 

10 and 3-picolylamine (1 ml) were dissolved in ethanol (5 ml) and stirred at 70 °C 
for two hours. The reaction mixture was dissolved in ethyl acetate and 
washed with saturated ammonium chloride solution and water. The organic 
solvent was dried over anhydrous sodium sulfate and evaporated to dryness. 
The residue was purified by silica gel column chromatography 

15 (dichloromethane-MeOH) to afford 4-[2-hydroxy-3-[(pyridin-3-ylmethyl)- 

amino]-propoxy]-3-methyl-benzofuran-2-carboxylic acid ethyl ester (330 mg) as 
a white powder.FAB-MS: m/z 385 (MH*); l H-NMR (CDC1 3 ): 5 1.44 (3H, t, J=7 
Hz), 2.70 (3H, s) , 2.86 (1H, dd, Jl=12 Hz, J2=7 Hz) , 2.97 (1H, dd, Jl=12 Hz, 
J2=3.5 Hz), 3.85 (1H, d, J=14 Hz), 3.91 (1H, d, J=14 Hz), 4.13 (3H, m), 4.44 

20 (2H, q, J=7 Hz), 6.63 (1H, d, J=8 Hz), 7.14 (1H, d, J=8 Hz), 7.26 (1H, m), 7.28 
(1H, t, J=8 Hz), 7.68 (1H, br d, J= 8 Hz), 8.52 (1H, dd, Jl=5 Hz, J2=2 Hz), 8.58 
(1H, d, J=2 Hz). 



Example 92; 

25 Preparation of 4-(2-hvdroxv-3-isonropvlamin o-propoxv)-3-methvl-benzofuran- 
2-carboxvlic acid cvclohexvlamide: 

A mixture of 4-(2-hydroxy-3-isopropylamino-propoxy)-3-methyl- 
benzofuran-2-carboxylic acid ethyl ester (A. N. Grinev et al., Otkrytiya, 
Izobret. 1986, (43), 275) (10 mg) and cyclohexylamine (50 jd) was heated at 
30 175 °C for 11 hours. The reaction mixture was dissolved in ethyl acetate and 
washed with 0.1 N HC1 solution and water. The organic solvent was dried 
over anhydrops sodium sulfate and evaporated to dryness. The residue was 
purified by preparative thin layer chromatography (using dichloromethane : 
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MeOH : ammonia solution (25-28%)= 10 : 1: 0.2 as a developing solvent) to 
give 4-(2-hydroxy-3-isopropylamino-propoxy)-3-methyl-benzofuran-2- 
carboxylic acid cyclohexylamide (7 mg) as a white powder. FAB-MS: m/z 389 
(MIT); 'H-NMR (CDC1 S ): 5 1.10 (6H, d, J=6 Hz), 1.20-2.04 (10H, m), 2.78 (3H, 
s), 2.83 (1H, m), 2.87 (lH.dd, Jl=12.5 Hz, J2=6 Hz) , 2.97 (1H, dd, Jl=12 5 ' 
Hz, J2=3 Hz), 3.97 (1H, m), 4.08 (3H, m), 6.45 (1H, br d, J=8 Hz), 6.64 (1H d 
J=8 Hz), 7.04 (1H, d, J=8 Hz), 7.27 (1H, t, J=8 Hz) 



Example 93: 

r4-(2-hvdroxv-3-isopropvlamino-prnp nv v).3-mfithvl.henzofuran-9- Y 11-Diperidin- 
1-vl-methanone: 

This compound was prepared in a manner analogous to that of Example 
92. Colorless oil. MALDI-TOF-MS: m/z 375 (MH*); 'H-NMR (CDC1,): 5 1.22 
(6H, d, J=6 Hz), 1.20-2.10 (6H, m), 2.54 (3H, s), 2.91 (1H, dd, Jl=12 Hz, J2=8.5 
Hz), 3.04 (1H, m), 3.09 (1H, dd, Jl=12 Hz, J2=3 Hz), 3.60 (4H, m), 4.06 (1H, 
dd, Jl=10 Hz, J2=6 Hz), 4.16 (1H, dd, Jl=10 Hz, J2=5.5 Hz), 4.26 (1H, m), ' 
6.63 (1H, d, J=8 Hz), 7.06 (1H, d, J=8 Hz), 7.23 (1H, t, J=8 Hz) 



Example 94; 

Preparation of 4-(2- hYdroxy-3- isop roD vlamino-p rnp oxvV3-TTifit.hvl.ben7nfiir a n- 
2-carboxvlic acid ethvlamide: 

a)Preparation of 4-(2-hvdroxv-3-i sopropvlaTnino-prnpnyv).3-methvl- 
benzofuran-2-carboxvlic acid: 

A solution of 4-(2-hydroxy-3-isopropylamino-propoxy)-3-methyl- 
benzofuran-2-carboxylic acid ethyl ester (100 mg) in methanol (5 ml) was 
treated with 5 N NaOH solution (1 ml) at room temperature, and the resulting 
mixture was stirred overnight at the same temperature. The solution was 
acidified with IN HC1 solution (6 ml) and concentrated in vacuo. The residue 
was dissolved in H 2 0 and passed through Sep-Pak Cartridge (C18) which was 
developed with H 2 0-MeOH. The fractions containing the target compound 
were collected and concentrated in vacuo to give 4-(2-hydroxy-3- 
isopropylamino-propoxy)-3-methyl-benzofuran-2-carboxylic acid (79 mg) as a 
white powder. FAB-MS: m/z 308 (MH*); 'H-NMR (DMSO-d 6 ): 8 1.05 (6H, d, 
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J=6 Hz), 2.65 (3H, s), 2.73 (1H, dd, Jl=12 Hz, J2=7 Hz), 2.86 (2H, m), 3.99 
(1H, m), 4.16 (2H, d, J=5 Hz), 6.68 (1H, d, J=8 Hz), 7.01 (1H, d, J=8 Hz), 7.17 
(1H, t, J=8 Hz) 



5 b) Preparation of 4-(2-hvdroxv-3-isopropvlamino-propoxvV3-methvI" 
benzofuran-2-carboxvlic acid ethvlamide 

A solution of 4-(2-hydroxy-3-isopropylamino-propoxy)-3-methyl- 
benzofuran-2-carboxylic acid (5 mg), ethylamine hydrochloride (42 mg), water- 
soluble carbodiimide hydrochloride (10 mg), 1-hydroxybenzotriazole (8 mg) 

10 and triethylamine (100 jlxI) in DMF (1 ml) was stirred at room temperature for 
five hours. The solvent was removed under reduced pressure, and the residue 
was diluted with ethyl acetate and washed with water. The organic layer was 
dried over anhydrous sodium sulfate and evaporated. The residue was purified 
by preparative thin layer chromatography (using dichloromethane : MeOH : 

15 H 2 0 = 65 : 30: 5 as a developing solvent) to give 4-(2-hydroxy-3- 

isopropylamino-propoxy)-3-methyl-benzofuran-2-carboxylic acid ethylamide (2 
mg) as a white powder. MALDI-TOF-MS: m/z 335 (MH*); l H-NMR (CDC1 3 ): 8 
1.27 (3H, t, J=7 Hz), 1.34 (6H, d, J=6 Hz), 2.72 (3H, s), 3.13 (1H, dd, Jl=12 Hz, 
J2=9 Hz), 3.32 (2H, m), 3.49 (2H, dq, Jl=7 Hz, J2=6 Hz), 4.05 (1H, dd, Jl=10 

20 Hz, J2=6 Hz), 4.15 (1H, dd, Jl=10 Hz, J2=5 Hz), 4.53 (1H, br s), 6.55 (1H, d, 
J=8 Hz), 6.56 (1H, m), 7.00 (1H, d, J=8 Hz), 7.22 (1H, t, J=8 Hz). 



Example 95: 

4-(2-hvdroxv-3-isopropvlamino-propoxv)-3-methvl-benzofuran-2-carboxvlic 
25 acid 2-cvclohexvI-ethvl ester: 

This compound was prepared in a manner analogous to that of Example 
94. Colorless oil. MALDI-TOF-MS: m/z 418 (MH + ); ^-NMR (CDC1 3 ): 6 0.92- 
1.80 (13H, m), 1.28 (6H, d, J=6 Hz), 2.70 (3H, s), 3.03 (1H, dd, Jl=12 Hz, J2=9 
Hz) , 3.20 (2H, m), 4.08 (1H, dd, Jl=10 Hz, J2=6 Hz), 4.13 (1H, dd, Jl=10 Hz, 
30 J2=5 Hz), 4.40 (3H, brt, J=7 Hz), 6.57 (1H, d, J=8 Hz), 7.12 (1H, d, J=8 Hz), 
7.27 (1H, t, J=8 Hz). 
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Example flfi; 



Preparation of 3. mP thvl.4.(R^rDvnHin.a. Y ^ a f hvlVBmi - nn] , r ^ r _ r| 
benzofura n-2-carboxvlic acid ei-hy] ocfo^- 

4-(3-bromo-propoxy)-3-m e thyl-ben 2 ofuran-2.carboxylic acid ethyl ester 
5 (Example 5-a: 180 mg) and 3-picolylamine (500 ul) were dissolved in ethanol (2 
ml) and heated at 50 °C for 16 hours. The reaction mixture was dissolved in 
ethyl acetate and washed with saturated ammonium chloride solution and 
water. The organic solvent was dried over anhydrous sodium sulfate and 
evaporated to dryness. The residue was purified by silica gel column 
10 chromatography (dichloromethane-MeOH) to afford 3-methyl-4-{3-[(pyridin-3- 
ylmethyD-aminoJ-propoxyJ-benzofuran^-carboxylic acid ethyl ester (150 mg) 
as a colorless oil. EI-MS: m/z 368 (M*); l H-NMR (CDC1 3 ): 8 1 44 (3H t J-7 
Hz), 2.07 (2H, quintet, J=6.5 Hz), 2.67 (3H, s), 2.89 (2H, t, J=7 Hz), 3.84 (2H 
s), 4.17 (2H, t, J=6 Hz), 4.44 (2H, q, J=7 Hz), 6.62 (IH, d, 8 Hz), 7.12 (IH d ' 

n ?m ' ™ ! fr?; dd ' J1=8 HZ ' J2=5 Hz) ' 7 - 30 (1H ' t ' J = 8 Hz >' ™ 6 W dd, 
Jl=8 Hz, J2=2 Hz), 8.49 (IH, dd, Jl=5 Hz, J2=2 Hz), 8.57 (IH, d, J=2H 2 ) 



The following compounds in Examples 97-101 were obtained from 4-(3- 
br 0 mo- P ro P oxy)-3-methyl-benz 0 furan-2-carboxyli C acid ethyl ester (Example 5- 
a ) according to a manner analogous to that of Example 96. 



20 



25 



Example 97« 

Preparation of 3-m e th Y M-(3.(9.pvridin.3.v1 
benzofuran-2-carhnY Y lic acid ethy l 

Colorless oil. FAB-MS: m/z 383 (MH*); 'H-NMR (CDC1 3 ): 8 1.43 (3H, t 
J=7 Hz), 2.04 (2H, quintet, J=6.5 Hz), 2.73 (3H, s), 2.87 (6H, m), 4.14 (2H 't 
J=6 Hz), 4.44 (2H, q, J=7 Hz), 6.61 (IH, d, J=8 Hz), 7.12 (IH, d, J=8 Hz), 1 'l 8 
(IH, dd, Jl=8 Hz, J2=5 Hz ), 7.30 (IH, t, J=8 Hz), 7.52 (IH, dd, Jl=8 H J 2=2 
Hz), 8.44 (IH, dd, Jl=5 Hz, J2=2 Hz), 8.48 (IH, d, J=2Hz) 
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Example 98: 

Preparation of 4-f3-ben2vlamino-propoxv)-3-methvI-bfinzofuran-2-carboxvlic 
acid ethvl ester : 

Colorless oil. FAB-MS: m/z 368 (MH + ); l H-NMR (CDC1 3 ): 5 1.44 (3H, t, 
5 J=7 Hz), 2.07 (2H, quintet, J=7 Hz), 2.67 (3H, s), 2.88 (2H, t, J=7 Hz), 3.83 
(2H, s), 4.17 (2H, t, J=6 Hz), 4.43 (2H, q, J=7 Hz), 6.62 (1H, d, J=8 Hz), 7.11 
(1H, d, J=8 Hz), 7.27 (6H, m). 



Example 99; 

10 Preparation of 4-(3-(4-dimethvlamino-benzvlamino)-propoxv)-3-methvl- 
benzofuran-2-carboxvlic acid ethvl ester: 

Light brown oil. EI-MS: m/z 410 (M*); 'H-NMR (CDC1 3 ): 6 1.43 (3H, t, 
J=7 Hz), 2.11 (2H, quintet, J=6.5 Hz), 2.65 (3H, s), 2.90 (6H, s), 2.90 (2H, t, 
J=7 Hz), 3.76 (2H,s), 4.14 (2H, t, J=6 Hz), 4.43 (2H, q, J=7 Hz), 6.60 (1H, d, 
15 J=8 Hz), 6.66 (2H, d, J=9 Hz), 7.10 (1H, d, J=8 Hz), 7.21 (2H, d, J=9 Hz), 7.29 
(1H, t, J=8 Hz) 



Example 100: 

Preparation of 4-(3-(l-benzvl-piperidin-4-vlamino)-propoxv)-3-methvl- 
20 benzofuran-2-carboxvlic acid ethvl ester : 

Colorless oil. FAB-MS: m/z 451 (MH + ); 'H-NME (CDC1 3 ): 5 1.42 (2H, m), 
1.43 (3H, t, J=7 Hz), 1.87-2.11 (6H, m)„ 2.51 (1H, m), 2.73 (3H, s), 2.88 (4H, m), 
3.50 (2H, s), 4.15 (2H, t, J=6 Hz), 4.44 (2H, q, J=7 Hz), 6.62 (1H, d, J=8 Hz), 
7.11 (1H, d, J=8 Hz), 7.28 (6H, m). 



Example 101: 

Preparation of 4-(3-(indan-l-vlamino)-propoxvV 3-methvl-benzofuran-2- 
carboxvlic acid ethvl ester : 
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Light brown powder. FAB-MS: nVz 394 (Mr); "H-NMR (CDCL): 6 1 44 
(3H, t, J=7 Hz), 1.88 (1H, m), 2.09 (2H, quintet, J=6 5 Hz) 2 42 HB tt o7, 
(3H, s ), 2.82 (1H, m), 2.97 (2H, t, J=7 Hz). 3.00 1H ^ J 19 2 H f J » , 
.30 OH. t, J=7 Hz), 4.44 (2H, J=7 Hz), 6.63 (1H d ji L) 7 U (1^ 

J=8 Hz), 7.14-7.36 (5H,m). 7.1K1H, d, 



10 



15 



20 



Example 109* 
PrgMra tion of 4-f3- ( 1 ^ jdBfiri^^ 

ben 20 fiir fln .9.,> n . boyv1lV fl .^ r ~ P VI methy l 

To a solution of 4.(3-(l Wyl-piperidin-^ylaminoJ-propoxy^-^yl. 
ben Z ofuran-2-carboxylic acid ethyl ester (the compound in Example 100 ll 
£g m ethanol (3 ml) was added » Pd on cha rcoal catalyst Z g ) under N 
The mtrogen w was replaced by ^ t ™^ g 

mixture was stirred overnight at room temperature The n * eSUltmg 
fl^ed « pad o f ceiito and the ^X^^CZ? 
and d.chiorom.thane. The fdtrate combined was concentrated ^ y * ™ th ™ 1 

«H, m), 1.98-2.22 (6H, m ). 2.63 (2H. q , « Hz), 2 61 1H ^ ^ 
2.89 <2H, t, J=7 Hz), 3.02 (2H, m) , 4.16 (2H, t. jL 6 Hz 7« 2H o J 7 H 
6.62 (1H, d, «, Hz,, 7.12 (iH, d, J=8 Hz), 7.30 (1H, « " ' 



25 



30 



Examplft ina- 



Preparation of 3-mgfhy]-4-r3-n. 



ridin-3- ylmethYVp '>'»-idin 1 vlnmim 
propoxyl Wofrran.^srWynTZj YUUmw 

a) Preparation of a.m»n, y i^. f q (niprrirlii, t vl*™<^ ^ ^ 

To a solution of 4-(3-(l-ben Z yl-pi per i din . 4 . ylamino) 
ben Z ofuran.2.carboxylic acid ethyl ester (the compound in Example 100 W0 
mg) and acetic acid (2 ml) in ethy, acet ate (6 ml) was added loTpd on 
charcoal cata yst (20 me) under N TVio ^ , 

y mg, under N 2 . The nitrogen atmosphere was replaced by 
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hydrogen (1 atom) and the resulting mixture was stirred overnight at room 
temperature. The reaction mixture was filtered through a pad of celite and the 
pad of celite was rinsed with methanol and dichloromethane. The filtrate 
combined was concentrated in vacuo. The residue was purified by silica gel 
column chromatography (dichloromethane-MeOH) to give 3-methyl-4-[3- 
(piperidin-4-ylamino)-propoxy]-benzofuran-2-carboxylic acid ethyl ester (48 
mg) as a colorless oil. FAB-MS: m/z 361 (MH*); 'H-NMR (CDC1,): 5 1.36 (2H, 
m), 1.43 (3H, t, J=7 Hz), 1.97 (2H, m), 2.07 (2H, quintet, J=6.5 Hz), 2.68 (3H, 
m), 2.74 (3H, s), 2.89 (2H, t, J=7 Hz), 3.17 (2H, br d, J=12.5 Hz), 4.16 (2H, t, ' 
J=6 Hz), 4.44 (2H, q, J=7 Hz), 6.62 (1H, d, J=8 Hz), 7.11 (1H, d, J=8 Hz), 7.30 
(1H, t, J=8 Hz). 



b) Preparation of 3-methvl-4-f3-n -n vridin-3-v1mfithv1-pip fiTnHi n -4.vlaminnV 
propoxvl -benzofuran-2-carboxvIic acid ethvl ester: 

A mixture of 3-methyl-4-[3-(piperidin-4-ylamino)-propoxy]-benzofuran-2- 
carboxylic acid ethyl ester (15 mg), 3-(chloromethyl)pyridine hydrochloride (8 
mg) and N.N-diisopropylethylamine (22 ul) in ethanol (1.5 ml) was stirred 
overnight at 70 °C . The reaction mixture was dissolved in ethyl acetate and 
washed with saturated ammonium chloride solution and water. The organic 
solvent was dried over anhydrous sodium sulfate and evaporated to dryness. 
The residue was purified by silica gel column chromatography 
(dichloromethane-MeOH) to afford 3-methyl-4-[3-(l-pyridin-3-ylmethyl- 
piperidin-4-ylamino)-propoxy]-benzofuran-2-carboxylic acid ethyl ester (8 mg) 
as a colorless oil. FAB-MS: m/z 452 (MHO; 'H-NMR (CDC1,): 6 1.43 (3H, t, J=7 
Hz), 1.60 (2H, m), 2.00 (4H, m), 2.20 (2H, quintet, J=6.5 Hz), 2.70 (1H, m)! 
2.72 (3H, s), 2.86 (2H, br d, J=12 Hz), 2.99 (2H, t, J=7 Hz), 3.49 (2H, s), 4.15 
(2H, t, J=6 Hz), 4.43 (2H, q, J=7 Hz), 6.59 (1H, d, J=8 Hz), 7.11 (1H, d, J=8 
Hz), 7.22 (1H, m), 7.29 (1H, t, J=8 Hz), 7.66 (1H, br d, J=8 Hz), 8.48 (1H, m), 
8.51 (1H, br s). 



Following compounds in Examples 104 to 106 were prepared in a similar 
manner to Example 5-a and Example 96. 
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Example 104. 

1.43 (3H, t, J=7 Hz), 1.46 (9H, s), 1.92 (2H, m). 2.29 (2H ml » 7,1 ,«i > . „„ 
(2H, brt, J=8 Hz), 4.02 (2H, t, M Hz), 4.4 (2H, q jlfm , J ' *, *? 
Hz), 7.09 C1H, d, J= 8 Hz), 7.25 (1H, t, M Hz). ' W * J=8 



Examp lft ins. 

10 P^paration of 4.(5.tPrf..h»f Y t aminn . ponfy1 , w 
carboxvliV anH ort, T ] ^j.^. 



L-methvl-henzofiirah.9. 



J=7 Hz), 1.51 (9H, s), 1.60 (2H, m), 1.88 (2H, m), 2.18 (2H m) 2 71 (3H ^ 
•95 (2H, tat, J=8 Hz), 4.02 (2H, t, J=6 Hz), 4.42 (2H, L Hz^ 6 57 QH d 
15 J=8 Hz), 7.09 (1H, d, J=8 Hz), 7.28 (1H, t, J=8 Hz) ' (1H * d ' 



20 



25 



30 



Examplft 1 OR? 




1.3-Dibromobutane was used instead of 1,3-dibromopropane. 



(2H, q, J= 7 Hz) , 4.69 (1H, m), 6.64 (1H, d, J=8 Hz) 7 09 QH d T fi H '! 

™ 8 T Hz ' J2=5 HzX 7 - 29 (1H « " j = 8 Hz >' S S 7,17 

8.47 (1H, dd, J=5 Hz, 2 Hz), 8.53 (1H, br d, J=2 Hz). 
benJ Xam 1 el °!" 2: ^^^^^^ 

b^g n.2-carbox V Hc arid eth^sten A colorless ot^^to 
(MH ); H-NMR (CDC1 3 ): 6 1.21 (3H, d, J=6 Hz), 1.43 (3H, t, j£££? m 
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m), 2.64 (3H, s) , 3.00 (1H, tq, J=6 Hz, 6 Hz), 3.82 (1H, d, J=13.5 Hz), 3 87 (1H 
d, J=13.5 Hz), 4.18 (2H, m), 4.43 (2H, q, J=7 Hz) , 6.62 (1H, d, J=8 Hz), 7 12 
(1H, d, J=8 Hz), 7.13 (1H, dd, Jl= 8 Hz, J2=5 Hz), 7.31 (1H, t, J=8 Hz), 7.64 
(1H, br dd, Jl= 8 Hz, J2= 2 Hz), 8.44 (1H, dd, Jl=5 Hz, J2=2 Hz), 8.55 (1H d 
J=2Hz). ' ' 



Example T 07; 

Preparation of 4-(2-t.ert-hutvlamino-f»thoxv).3-n 1 P^vUW zo f nrfln .9. PaT .Knv Y i;, 
acid ethvl ester: 

10 Preparation of 4-(2-hvdroxv-eth 0 xv^-q-mpt h vl-b R n7.nfiir^.9 J . car b oxv i 1 v flr ^ 
ethvl ester: 

4-Hydroxy-3-methyl-benzofuran-2-carboxylic acid ethyl ester (100 mg), 
potassium carbonate (500 mg) and 2-iodoethanol (195 ul) were suspended in 
acetonitrile (10 ml). The mixture was refluxed overnight. Inorganic salt was 

15 filtered out and the mother solution was evaporated to dryness. The residue 
was dissolved in ethyl acetate, washed with water, dried over anhydrous 
sodium sulfate and evaporated to dryness. The residue was purified by silica 
gel column chromatography developed by ethyl acetate-hexane to give 4-(2- 
hydroxy-ethoxy)-3-methyl-benzofuran-2-carboxylic acid ethyl ester (77 mg) as 

20 a white powder. FAB-MS: m/z 265 (MH*). 



, b) Preparation of 4-(2-methanesu1fonvloxv- G t.hovv).a- m e thvl-h ftn 7 n fi,r fl n.9. 
carboxvlic acid ethvl ester; 

To a cooled (0 °C) solution of 4-(2-hydroxy-ethoxy)-3-methyl-benzofuran- 
25 2-carboxylic acid ethyl ester (50 mg) and triethylamine (40 ul) in 

dichloromethane (5 ml) was dropwise added a solution of methanesulfonyl 
chloride(18 ul) in dichloromethane (1 ml) and the resulting solution was 
stirred at 0 °C for two hours. The solution was diluted with dichloromethane, 
washed with water and brine, dried over anhydrous sodium sulfate, and 
evaporated to give 4-(2-methanesulfonyloxy-ethoxy)-3-methyl-benzofuran-2- 
carboxylic acid ethyl ester (55 mg) as colorless crystals. FAB-MS- m/z 343 
(MH*). 
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g ) Preparation of ^.w.w^ -^ , (]|(>| 
carbovv1,V ^ jj e th Y 1 ^ r 

j • i thiamine ^u.o ml) were dissolved in Tin? rn i\ 

and stirred overnight at fin °r tj^ a . . «wivea m ihf (2 ml) 

acetate and ^ZT^ 1?" " "* 

The cyanic soivent „as dried over ^yt^Z ^ZT 

*rom at ography (using dichl„rometha„ e :MeOH- 10 ill , , . 
selvent) to afford 4-(2-tert.butylamino^tho«)7jI ',1 ^ 
carboxylic acid ethyl ester (11 Ll T ,^ W ™*M- 1 »»«*>nm-2- 

J=5 H 2 ), 4.23 (2H, t, J=5 Hz 4 "(2^ j ^ f 75 (3H " 8) ' S -» 8 «* t, 
OH d. J=8 Hz), 7.29 (1H. , jlsm * ' * J = 8 **>• "1 



15 



Examp le ins. 

-obis(N,N-/ m ethyTC^ Z 1^^^ ^ ^ mil , 1( . 
-C & r one Hour. ^ -^r^^!*" ^ * " 

aeveiopedbydichiororneW^r^ 
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b) Preparation of 3-m«tTivl^.fi. P vridin-3.vl m eihv1.p >.>j^^-^ TlrfT ^ 
benzofura n-2-carboxyIic acid ethyl aster; 

3-Methyl-4-(piperidin-4-yloxy)-benzofuran-2-carboxylic acid ethyl ester 
(44 rag), pyridine-3-aldehyde (41 pi) and acetic acid (50 ul) were dissolved in 
THF (2 ml). The solution was stirred at room temperature for one hour To a 
solution was added NaBfOAc)^ (160 mg) and the resulting suspension was 
stirred at room temperature for two hours. The reaction mixture was diluted 
with ethyl acetate and washed with saturated sodium hydrogencarbonate 
solution and water. The organic solvent was dried over anhydrous sodium 
sulfate and evaporated to dryness. The residue was purified by preparative 
thin layer chromatography (using dichloromethane : MeOH : ammonia 
solution (25-28%) = 10 : 1 : 0.2 as a developing solvent) to give 3-methyl-4-(l- 
pyridin-3-ylmethyl-piperidin-4-yloxy)-benzofuran-2-carboxyUc acid ethyl ester 
(44 mg) as a colorless oil. MALDI-TOF-MS: m/z 395 (MH*); 'H-NMR (CDC1 )• 
5 1.44 (3H, t, J=7 Hz), 2.02 (4H, m), 2.47 (2H, m), 2.72 (2H, m), 2.75 (3H s) ' ' 
3.56 (2H, s), 4.44 (2H, q, J=7 Hz), 4.58 (1H, m), 6.62 (1H, d, J=8 Hz), 7.09 UH - 
d, J=8 Hz), 7.28 (1H, t, J=8 Hz), 7.29 (1H, m), 7.71 (IH, br d, J=8 Hz), 8 53 
(1H, br d, J=4 Hz), 8.56 (IH, br s). 



Example 1 09: 

Preparation of 3-methyl-4-f3-f 1 -Pvridi n .3.v1.^ v l am j nnWnr nY v1 . bRn ^ f „ rfln , 
2-carboxvlic acid ethvl ester: 

a) Preparation of 4-(3-amino. D roDoxv')-3. m e thvl.h ft n 7 .nfi,r a n.2- ca rbnvvlir ^irl 
ethvl ester: 

To a solution of 4-(3-benzylamino-propoxy)-3-methyl-benzofuran-2- 
carboxylic acid ethyl ester (the compound in Example 98: 180 mg) in THF (10 
ml) was added 20% Pd(OH) a on charcoal catalyst (40 mg) under N r The 
nitrogen atmosphere was replaced by hydrogen (1 atom) and the resulting 
mixture was stirred overnight at room temperature. The reaction mixture was 
filtered through a pad of celite and the pad of celite was rinsed with methanol 
and dichloromethane. The filtrate combined was concentrated in vacuo. The 
residue was purified by silica gel column chromatography (dichloromethane- 
MeOH) to give 4-(3-amino-propoxy)-3-methyl-benzofuran-2-carboxylic acid 
ethyl ester (125 mg) as a colorless oil. FAB-MS: m/z 278 (MH*). 
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h) Preparation of .Wtl^ .p ( i -nvH^'.-^ l-^^^^ 
benzofuran-2-carhnv y lic arid Afhy l *o^ r 

4.(3^ n „.propo Xy ).3.m e th y l.b e n 2 ofura„.2s : arbox y lic acid ethyl ester 

THP (5 ml). The soluhon was stirred at room temperature for one hour To the 
solufon was added NaB(OAc,,H (100 mg> and the resulting suspensions 
stjrred ovem.ght at room temperature. The reaction mi* Je was ml Z ith 

rxr^ washed satarated s " 

and water The orgamc solvent was dried over anhydrous sodium sulfete and 
evaporated to dryness. The residue was purified by preparative thin la^r 
chromatograp y (using dichloromethane : MeOH : ammonia solution iZs %) 
-10 1 . 0.2 as a developing solvent) to give 3-methyl-4.[3.(l.pyridin.3 vl 
ethy aminoj-propoxyj.^^ c ^ Jj£*» ^ 

colorless o,l. ESI-MS: m/z 383 (MH*); "H-NMR (CDC1,* 8 1.40 (3H d J-6 6 
Hz), 1.44 (3H, t, J=7 a* 2 .03 (2H, m), 2.58 (3H, s) . 2.66 (m dt Jl-12 H 
2=7 Hz, 2.80 ,1H, dt, ,1=12 Hz, J2 =7 Hz). 3.87 <1H, , Hz) 4 12 «H 

t, J=6 Hz), 4.43 (2H, q, J=7 Hz) , 6.59 (1H, d, J=8 Hz) 7 11 (1H 7 T » » f 

HzY s"e^l: T ^ H2) ' 7 - M (1H ' " ^ ™ ^ t" ! 8' 

Hz), 8.46 (1H, dd, Jl=6 Hz, J2=2 Hz), 8.55 (1H, d, J=2 Hz). 



Examp le nn> 



ethvl ester hy ^ochloririp- 

25 



P-sureandtheresiduewaspurifiedbyreversedphasecolumn 

wh7 T P SeP " Pak Cartrfdge 018 (Waters > (H s O-MeOH) to give a 

1 zz z : r de ; was dissoived in a soiution ° f ^ hci 

ethanol (5 ml), and the solutzon was concentrated in vacuo to give 4-(3- 
guanxdmo-propoxyJ-S-methyl-benzofuran^-carboxylic acid ethyl ester 
hydrochloric acid salt (9 mg) as a white powder. FAB-MS- mh \on fMW , .„ 
35 NMIUmrmvx i> n «u t T ^ 'flo-Mb. m/z 320 (MH ); H- 

(CD3 ° D) - 5 i4 ° (3H ' J = 7 Hz )» 2.18 (2H, quintet, J =6 .5 Hz), 2.75 (3H, 
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s) 3.46 (2H, t, J=7 Hz), 4.22 (2H, t, J=6 Hz), 4.39 (2H, q, J=7 Hz) , 6.78 (1H, d, 
J=8 Hz), 7.10 (1H, d, J=8 Hz), 7.39 (1H, t, J=8 Hz). 



30 



F.yample 111; 

P~ r ^™ nf 

hpn 7 nfiir fl n-2 -"«^"^^ acid ethyl ester: 
nHfl ethvl ester: 

A solution of 4-hydroxy-3-methyl-benzofuran-2-carboxylic acid ethyl ester 
(1 g) 3-(hydroxymethyl)piperidine (661 ul), triphenylphosphine (1.55 g) and 
azodicarboxylic acid diethyl ester (930 n» in THF (20 ml) was stirred 
overnight at room temperature. A white precipitate separated out. The 
precipitate was filtered out and the filtrate was evaporated to dryness. The 
residue was separated by silica gel column chromatography developed by 
dichloromethane-methanol to give 3-methyl-4-(piperidin-3-ylmethoxy)- 
benzofuran-2-carboxylic acid ethyl ester (1.1 g) as a colorless oil. FAB-MS: 
m/z 318 (MHO; 'H-NMR (CDC1,): 8 1.42-2.02 (4H, m), 1.43 (3H, t, J=7 Hz) 2 43 
(1H, m), 2.74 (2H, m), 2.75 (3H, s), 3.34 (1H, br d, J= 12Hz), J 5-49 » (1H, 1 r d J- 
12Hz), 3.96 (1H, dd, Jl=9 Hz, J2=6 Hz), 4.02 (1H, dd, JM I^W Hz) 4.43 
(2H, q, J=7 Hz), 6.59 (1H, d, J=8 Hz), 7.13 (1H, d, J=8 Hz), 7.30 (1H, t, J=8 
Hz). 

Proparflt.inn 0 ^-~^-*.n-twriHm-3-vlme^^ 
hftnzofurar -^-^^rhnwlic arid ethyl ester: 

3-Methyl-4-(piperidin-3-ylmethoxy)-benzofuran-2-carboxylic acid ethyl 
ester (700 mg), pyridine-3-aldehyde (700 ul) and acetic acid (1 ml) were 
dissolved in THF (20 ml). The solution was stirred at room temperature for 
four hours. To the solution was added NaB(OAc),H (1.4 g) and the resulting 
suspension was stirred overnight at room temperature. The reaction mixture 
was diluted with ethyl acetate and washed with saturated sodium 
hydrogencarbonate solution and brine. The organic solvent was dried over 
anhydrous sodium sulfate and evaporated to dryness. The residue was purified 
by silica gel column chromatography developed by dichloromethane-methanol 
togive3-methyl-4-(l- P yridin-3-y^ 

carboxylic acid ethyl ester (777 mg) as a colorless oil. FAB-MS: m/z 409 (MH ); 
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'H-NMR (CDCl,): 8 1.15-2.30 (7H, m), 1.44 (3H, t, J=7 Hz), 2.58 (3H, s), 2.80 
(1H, br d, J= 11Hz), 2.96 (1H, br d, J= 8 Hz), 3.48 (1H, d, J=13.6 Hz), 3.67 (1H, 
d, J=13.5 Hz), 3.89 (1H, dd, Jl=9 Hz, J2=8 Hz), 3.96 (1H, dd, Jl=9 Hz, J2=5 
Hz), 4.43 (2H, q, J=7 Hz), 6.57 (1H, d, J=8 Hz), 7.10 (1H, d, J=8 Hz), 7.21 (1H, 
5 dd, Jl=8 Hz, J2=5 Hz), 7.28 (1H, t, J=8 Hz), 7.67 (1H, br d, J= 8 Hz), 8.49 (1H, 
dd, Jl=5 Hz, J2=1.5 Hz), 8.54 (1H, d, J=. 1.5 Hz). 



Example 112; 

Preparation of 4-f3-fl-benz vl-piDeridin-4-vlamino)-t>rot)oxv1-3-methvl- 
10 benzofuran-2-carboxvlic acid phenethvl-armd<> ; 

A mixture of 4-(3-(l-benzyl-piperidin-4-ylamino)-propoxy)-3-methyl- 
benzofuran-2-carboxylic acid ethyl ester (the compound in Example 100, 15 
mg) and phenethylamine (50 ul) was heated at 170 °C for four hours. The 
reaction mixture was dissolved in ethyl acetate and washed with saturated 
15 ammonium chloride solution and water. The organic solvent was dried over 
anhydrous sodium sulfate and evaporated to dryness. The residue was purified 
by preparative thin layer chromatography (using dichloromethane : MeOH : 
ammonia solution (25-28%)= 10 : 1: 0.2 as a developing solvent) to give 4-[3-(l- 

benzyl-piperidin-4-ylamino)-propoxy]-3-methyl-benzofuran-2-carboxylicacid 
20 phenethyl-amide (9 mg) as a colorless oil. EI-MS: m/z 525 (M*); 'H-NMR 
(CDCl,): 5 1.41 (2H, m), 1.85-2.09 (6H, m), 2.51 (1H, m) , 2.78 (3H, s), 2.90 (6H, 
m) , 3.50 (2H, s), 3.70 (2H, q, J=7 Hz) , 4.14 (2H, t, J=6 Hz), 6.61 (1H, d, J=8 
Hz), 6.63 (1H, br s), 6.97 (1H, "d, J=8 Hz), 7.28 (11H, m). 



Example 118; 

Preparation of 5-bromo-4-(3-tert-butylamino-propoxy)-3-methyl-benzofuran-2- 
carboxylic acid ethyl ester: 

Starting from 5-bromo-4-hydroxy-3-methyl-benzpfuran-2-carboxylic acid 
ethyl ester (Joseph G. Atkinson et al., European patent application 0146243 
(1985)), the title compound was obtained in a similar manner to Example 5-a 
and 5-b. 

FAB-MS: m/z 412 (MHO; 'H-NMR (CDC1 3 ): 8 1.18 (9H, s), 1.44 (3H,t, J=7.3 
Hz), 2.14 (2H, quintet, J=7.3 Hz), 2.73 (3H, s), 2.92 (2H, t, J=7.3 Hz), 4.13 (2H, 
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t, J=7.3 Hz), 4.44 (2H, ,, J«M Hz), 7.22 (1H, d, J=7.9 Hz), 7.54 C1H, d, J=7.9 
Hz). 



10 



Pvamule 114; 

^ r ^ 0 ^.nf3. m ethvl -^-| 3-KpYridin-3-y1 m et.hYl)-amiBo1-propo 3 
i^^^^A r^ ^-4.dif1norn-ph fi n Y l>amide : 

3-Methyl-4-l3-l(pyridin^^ 
carboxylic acid (2,4-difiuorophenyl)-amide ( the compound of Example 66: 42 
LTand ^wesso^s reagent (88 mg) were heated at 100 'Gin toluene for 24 
Ws The reaction mixture was purified by silica gel TLC developed by 
d clromethane -MeOH- 28% ammonia water = 200^0:1^ "pound 
was obtained as a yellow solid (10 m g ). ESI-MS: nVz 4 68 MH ); H-NMR 
(CDC1 3 ): 5 2.10 (2H), 2.91 (2H), 2.92 (8H>. 3.86 (2H), 4.19 (2H), 6.65 (1H), 6.9- 
8.4 (7H), 8.49 (1H), 8.58 (1H), 9-57 (1H). 



15 



Pvam ple 115: 

Pr T ^^ nf r R - m ethvl-isoxn^ 1 <? yD^-mPthyl-A-ia-dnethYl-T 
:i ^^„l. gm m n V P rT-^1 -^-- f " rfln - ? - v1methYl| - amme; 



25 



30 



ridin-3- 



,)r)i| linn nf (? n^Y 1 -^^™^- 

20 bp y^nfiiran-^ -Y 1 l-™«thanol: 



ridin-3- 



To a solution of (3-methyl-4-l3-[(pyridin-3-ylm e thyl)-anuno]-propoxy}^ 
benzofuran-2-yl)-methanol ( the compound of Example 11) (900 mg) and 
formalin (0.39 ml) in methano! (40 ml) and acetic acul ( .65 ^ -dded 
sodium triacetoxyborohydride (1.16 g) at room temperature, ^hoursthe 
reaction mixture was concentrated under reduced pressure and duuted wxth 
ethyl acetate (100 ml). The mixture was washed with saturated sodram 
hydrogen carbonate solution (50 ml) and brine (100 ml), then dned over 
anhydrous sodium sulfate. The filtrate was concentrated m vacuo and _ 
purified by silica gel column chromatography developed ^ 
and methanol to give the desired compound as a white sohd (890 ^ W 
MS- m/z 341 (MH*); 'H-NMR (CDC1 S ): 5 1.96 (2H, quintet, J=6.6 BW. 2.18 (8H 
^2.28 (3H, s), 2.56 (2H, t, J=6.9 Hz), 3.48 (2H, s), 4.08 (2H, t, J=5.9 Hz), 4.69 
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(2H, s), 6.56 (1H, d, J=7.6Hz), 6.99-7.03 (2H, m), 7.14 (1H, t, J=7.6 Hz), 7.57- 
. 7.61 (lH,m), 8.31-8.42 (2H, m). 

Preparation of 3-methvI-4-f3-(methvl-pvridin-3-vlmethvl-amino)-propoxv1- 
5 benzofuran-2-carbaldehvde: 

To a solution of {3-methyl-4-[3 : (methyl-pyridin-3-ylmethyl-amino)- 
propoxy]-benzofuran-2-yl)-methanol (890 mg) in chloroform (50 ml) was added 
manganese(IV)- oxide (2.4 g) at room temperature. After stirring overnight 
the mixture was passed through a Celite pad and concentrated in vacuo. The 

10 residue was purified by silica gel column chromatography developed by the 
mixture of dichlorome thane and methanol to give the title compound as a pale 
yellow oil (850 mg). ESI-MS: m/z 339 (MHT); 'H-NMR (CDC1 3 ): 8 2.01-2.27 (2H, 
m), 2.33 (3H, s), 2.54-2.67 (5H, m), 3.56 (2H, s), 4.17 (2H, t, J=6.6 Hz), 6.62 
(1H, d, J=7.6 Hz), 7.06-7.12 (2H, m), 7.41 (1H, t, J=7.6 Hz), 7.41-7.63 (1H, m), 

15 8.35-8.58 (2H, m), 9.93 (1H, s). 



c) Preparation of ( 5-methvl-isoxazol-3-vl V(3-methvl-4-r3-(methvl-T)vridin-3- 
vlmethvl-aminoVproD0xv1-benzofuran-2-vlmethvlenel-amine: 

A solution of 3-methyl-4-[3-(methyl-pyridin-3-ylmethyl-amino)-propoxy]- 
20 benzofuran-2-carbaldehyde (55 mg) and 3-amino-5-methylisooxazole (160 mg) 
in toluene (4 ml) was refluxed overnight. The mixture was concentrated in 
vacuo and the residue was purified by silica gel column chromatography 
developed by ethyl acetate and methanol to give the titled compound as a pale 
yellow oil (46 mg). ESI-MS: m/z 419 (MHO; l H-NMR (CDC1 3 ): 5 2.00-2.09 (2H, 
25 m), 2.29 (3H, s), 2.44 (3H, s), 2.48 (2H, s), 2.68 (2H, t, J=10.2 Hz), 3.53 (2H, s), 
4.14 (2H, t, J=5.9 Hz), 6.16 (1H, s), 6.62 (1H, d, J=7.9 Hz), 7.05-7.17 (2H, m), 
7.32 (1H, t, J=7.9 Hz), 7.59-7.63 (1H, m), 8.41 (1H, dd, J=1.7Hz, 4.9 Hz), 8.51 
(1H, d, J=2.0 Hz), 8.82 (1H, s). 

30 d) Preparation of (5-methvl-isoxazol-3-vl)-[3-methvl-4-r3^methvl-pvridin-3- 
vlmethvl-amino)-propoxvl-benzofuran-2-vlmethvl}-amine: 

To a solution of (5-methyl-isoxazol-3-yl)-{3-methyl-4-[3-(methyl-pyridin-3- 
ylmethyl-amino)-propoxy]-benzofuran-2-ylmethylene)-amine (46 mg) in 
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methanol (2 ml) was added sodium borohydride (20 mg) at room temperature. 
After 1 hour the mixture was concentrated in vacuo and purified by silica gel 
column chromatography developed by dichloromethane and I metW to give 
the titled compound as white solids (28 mg). ESI-MS: m/z 421 ******* 
(CDC1 )• 8 1.97-2.06 (2H, m), 2.25 (3H, s), 2.27 (3H, s), 2.28 (3H, s), 2.59 (2H, t, 
J=6 9 Hz), 3.52 (2H, s), 4.09 (2H, t. J=5.94 Hz), 4.41 (2H, s), 5.53 (1H, s), 6.58 
<1h! d, J=7.6 Hz), 7.00 (1H, d, J=7.6 Hz), 7.05-7.15 (2H, m), 7.59-7.63 (1H, m), 
8.39 (1H, dd, J=1.7Hz, 4.9 Hz), 8.49 (1H, d, J=2.0 Hz). 



10 



y.vample 116t 



r opp ration of (E) 
ylmp.t.hvl-amine: 

Q ) Proration [? .f9..hvHroxvT r °^vl-a-^^hvl-hpn7,ofnran-4-yloxv)-propYll- 
n ^^^_q. Y 1mpt.hv1-carb °^ ir arid tert.-butvl ester; 

15 To an ice-cooled solution of (3-methyl-4-i3-[(pyridin-3-ylmethyl)-amino]- 

propoxy}-benzofuran-2-yl)-methanol ( the compound of Example 11) (1.3 g) and 
diisopropylethylamine (620 mg) in dichloromethane (10 ml), di-tert-butyl 
dicarbonate (959 mg) in dichloromethane (10 ml) was added and the mixture 
was stirred at room temperature for 18 hours. After aqueous quenching, the 

20 mixture was extracted with ethyl acetate twice. The combined organic layers 
were washed with brine and dried over anhydrous sodium sulfate. After 
filtration, the solution was concentrated under reduced pressure and the 
residue was purified by silica gel column chromatography (dichmoromethane - 
MeOH ) to give a yellow solid (1.44 g, 84 %). FAB-MS: m/z 427 ^MH ; H- 

25 NMR (CDC1,): 8 1.46 (9H, s), 2.00 (2H, brs), 2.39 (3H, s), 3.39 (2H, brs), 4.07 
f 2 H, t J=5.6 Hz), 4.33 (2H, s), 4.68 (2H, s), 6.54 (1H, d, J=7.6 Hz) 7*1 .IIB U 
J=8.3 Hz), 7.11 (1H, t, J=8.3 Hz), 7.18-7.32 (1H, m), 7.55 (1H, brs), 8.18 (1H, d, 
J=1.7 Hz), 8.43 (1H, d, J=3.6 Hz). 



30 



K ) Proration O f M*- f "™ v1 -*- mp ^^^ 

yWthvl-car l™"^ »"d tert-hutvl ester: 

The mixture of l3-(2-hyroxymethyl-3-methyl-benzofuran-4-yloxy)-propyl]- 
P yridin-3-ylmethyl-carbamic acid tert-butyl ester (421 mg) and activated 
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Mn0 2 (Acros, 4 g) in carbon tetrachloride (10 ml) was stirred at room 
. temperature for 18 hours. After filtration, the filtrate was concentrated and 
the residue was purified by silica gel column chromatography 
(dichloromethane - MeOH) to give a yellow solid (350 mg, 82 %). FAB-MS: 
5 m/z 425 (MH + ); 'H-NMR (CDC1 3 ): 5 1.46 (9H, s), 2.11 (2H, brs), 2.67 (3H, s), 
3.56 (2H, brs), 4.09 (2H, t, J=5.9 Hz), 4.49 (2H, s), 6.59 (1H, d, J=7.9 Hz), 7.09 
(1H, d, J=8.6 Hz), 7.26 (1H, m), 7.37 (1H, t, J=8.3 Hz), 7.59 (1H, brs), 8..52 
(2H, d, J=4.3 Hz), 9.99 (1H, s). 



10 c) Preparation of f3-(3-methvI-2-stvrvl-benzofuran-4-vloxv)-propvn-pvridin-3- 
vlmethvl-carbamic acid tert-butvl ester: 

To the suspension of benzyl triphenylphosphonium bromide (48 mg) in 
THF (0.5 ml) was added n-butyl lithium (1.57 M in n-hexane, 64 jal) at -20° C 
under Ar atmosphere. After 10 minutes, 3-(2-formyl-3-methyl-benzofuran-4- 

15 yloxy)-propyl]»pyridin-3-ylmethyl-carbamic acid tert-butyl ester (43 mg) in 
tetrahydrofuran (0.5 ml) was added thereto and the mixture was stirred at 
room temperature for 18 hours. The reaction mixture was quenched by 
saturated NH 4 C1 solution, and extracted with ethyl acetate. The organic layer 
was washed with brine and dried over anhydrous sodium sulfate. After 

20 filtration, the filtrate was concentrated under reduced pressure and the 

residue was purified by silica gel column chromatography (dichloromethane - 
MeOH) to give a colorless oil (43 mg, 86 %). The product was a mixture of E 
and Z (the ratio was 1/1 according to the analyses of LC and l H-NMR). ESI- 
MS: m/z 499 (MH : ); 'H-NMR (CDC1 3 ): 5 1.45/1.46 (9H, each s), 2.08 (2H,brs), 

25 2.25, 2.40 (3H, each s), 3.44 (2H, brs), 4.05 (2H, brs), 4.47 (2H, brs), 6.39-7.55 
(10H, m), 8.51 (2H, m). 



d) Preparation of (E)-[3-(3-methvl-2-stvrvl-benzofuran-4-vloxv)-propvn- 
pyridin-3-vlmethvl-amine 

30 To a solution of 10 % trifluoroacetic acid in dichloromethane [3-(3-methyl- 

2-styryl-benzofuran-4-yloxy)-propyl]-pyridin-3-ylmethyl-carbamic acid tert- 
butyl ester (15 mg) in dichloromethane (1 ml) was added with ice-cooling. 
After 3 hours, the mixture was quenched with saturated sodium hydrogen 
. carbonate solution and extracted with ethyl acetate.The organic layer was 

35 washed with brine and dried over anhydrous sodium sulfate. After filtration, 
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the filtrate was concentrated under reduced pressure and the residue was 
purified by silica gel column chromatography (dichloromethane - MeOH) to 
give a colorless solid (7 mg, 58 %). ESI-MS: m/z 399 (MET); 'H-NMR (CDC1 3 ): 
5 2.12 (2H, s), 2.37 (3H, s), 2.94 (2H, t, J=6.9 Hz), 3.91 (2H, s), 4.14 (2H, t, 
5 J=5.9 Hz), 6.57 (1H, d, J=7.6 Hz), 7.02-7.28 (5H, m), 7.37 (2H, t, J=7.6 Hz), 
7.53 (2H, d, J=7.6 Hz), 7.73 (2H, d, J=7.9 Hz), 8.52 (1H, d, J=4.6 Hz), 8.61 (1H, 
s) 



Example 117: 

10 Preparation of f3-(3-methvl-2-phenethvl*benzofuran-4-vloxv)-propvn -pvridin- 
3-vlmethvl-amine: 

a 1 ) Preparation of f3-(3-methvl-2-phenethvl-benzofuran-4-vloxvVpropvn- 
pvridin-3-vlmethvl-carbamic acid tert-butvl ester: 

Ethanol solution (1 ml) of [3-(3-methyl-2-styiyl-benzofuran-4-yloxy)- 
15 propyl] -pyridin-3-ylmethyl-carbamic acid tert-butyl ester (the compound of 
Example 116-c) (21 mg) was stirred with Pd-C (3 mg) under H 2 atmosphere. 
The catalyst was removed by filtration, and the filtrate was concentrated 
under reduced pressure and the residue was purified by silica gel column 
chromatography (dichloromethane - MeOH) to give a colorless oil (14 mg, 66 
20 %). FAB-MS: m/z 500 (MH + ); 'H-NMR (CDC1 3 ): 8 1.45 (9H, s), 2.07 (2H, brs) 
2.08 (3H, s), 2.97 (4H, s), 3.41 (2H, brs), 4.03 (2H, t, J=5.6 Hz), 4.45 (2H, s), 
6.53 (1H, d, J=7.6 Hz), 7.00-7.30 (8H, m), 7.53 (1H, brs), 8.48-8.52 (2H, m). 



b) Preparation of f3-(3-methvl-2-phenethvl-benzofuran-4-vloxv)-nropvn- 
25 pvridin-3-vlTnethvl-amine: 

[3-(3-Methyl-2-phenethyl-benzofuran-4-yloxy)-propyl]-pyridin-3-ylmethyl- 
carbamic acid tert-butyl ester (14 mg) obtained above was treated with a 10 % 
solution of trifluoroacetic acid in CH^ (1 ml) at 0°C for 18 hours. The 
reaction mixture was quenched with saturated sodium hydrogen carbonate 
30 solution and the mixture was extracted with ethyl acetate. The organic layer 
was washed with brine and dried over anhydrous sodium sulfate. After 
filtration, the filtrate was concentrated under reduced pressure and the 
residue was purified by silica gel column chromatography (dichloromethane - 
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MeOH) to give a colorless oil (10 mg, 89 %). ESI-MS: m/z 401 (MH*); 'H-NMR 
(CDC1 3 ): S 2.04 (2H, t, J=6.9 Hz), 2.08 (3H, s), 2.87 (2H, t, J=6.9 Hz), 2.97 (4H, 
s), 3.83 (2H, s), 4.12 (2H, t, J=5.9 Hz), 6.58 (1H, d, J=6.9 Hz), 6.94-7.31 (8H, 
m), 7.66 (1H, d, J=7.9 Hz), 8.49 (1H, d, J=3.3 Hz), 8.56 (1H, a). 



Example 118: 

PTpparation of l-(3-methvl-4-(34(pvridin-3-vlmethvIVamin o1-propoxv)- 
henzofuran-2-vlVbutan-l-one: 

a ) Preparation of 4-(3-bromo-Dropoxv)-3'niethvl-benzofuran-2-carboxvlic acid 
10 methoxv-methvl-amide : 

4-(3-Bromo-propoxy)-3-methyl-benzofuran-2-carboxylic acid (the 
compound of Example 62-a) (90 mg) was refluxed in thionyl chloride (1 ml) for 
three hours. Thionyl chloride was evaporated to dryness and the residue was 
dissolved in dry dichloromethane (3 ml). To the solution was added N,0- 

15 dimethylhydroxylamine hydrochloride (32 mg) and triethylamine (0.1 ml). 
The mixture was stirred at room temperature for 4 hours. The mixture was 
purified by silica gel column chromatography (dichloromethane-MeOH). The 
title compound was obtained as a colorless solid (98 mg). ESI-MS: m/z 356 
(MH*); l H-NMR (CDC1,): 8 2.40 (2H, quintet, J=6.5 Hz.), 2.64 (3H, s), 3.36 (3H, 

20 s), 3.65 (2H, t, J=6.5 Hz), 3.85 (3H, s), 4.22 (2H, t, J=6 Hz), 6.64 (1H, d, J=8 
Hz), 7.06 (1H, d, J=8 Hz), 7.28 (1H, t f J=8 Hz). 

b) Preparation of l-f4-(3-bromo-propoxv)-3-methvI-benzofuran-2-vll-butan-l- 
one 

25 To a solution of the compound obtained above in dry tetrahydrofuran was 

added propylmagnesium bromide in tetrahydrofuran (0.12 ml of the 2 ml/L 
solution) at 0 °C. The mixture was stirred at room temperature for four hours 
and then treated with diluted hydrochloric acid. The product was extracted 
with ethyl acetate. The organic layer was washed with water, dried over 

30 anhydrous sodium sulfate and purified by silica gel column chromatography 
developed by hexane-ethyl acetate = 10 : 1. The title compound was obtained 
as a colorless solid ( 14 mg). EI-MS: m/z 338 (M + ); l H-NMR (CDC1 3 ): 5 1.02 
(3H, t, J=7 Hz), 1.77 (2H, six-lines, J= 7 Hz), 2.41 (2H, quintet, J=6 Hz), 2.76 
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(3H, s), 2.94 (2H, t, J=7 Hz), 3.67 (2H, t, J=6.5 Hz), 4.24 (2H, t, J=6 Hz), 6.65 
(1H, d,' J=8 Hz), 7.09 (1H, d, J=8 Hz), 7.34 (1H, t, J=8 Hz). 



„\ P^ rOT . n tinn nf i.(3. m e tHvl^-l3.f(pvridin-3-vlmethvl)-aminol-propoxY)- 
5 hpn7.nfuran- ^-Yl)-V>"t,an-l-one 

l-[4-(3-Bromo-propoxy)-3-methyl-benzofuran-2-yl]-butan-l-one(13mg) 
obtained above and 3-pyridylmethylamine (42 mg) were heated at 70 °C 
overnight in ethanol. The product was partitioned between ethyl acetate and 
sodium hydrogen carbonate solution. The organic layer was washed with 

10 water, dried over anhydrous sodium sulfate and purified by silica gel TLC 
developed by dichloromethane-methanol = 10 : 1. The title compound was 
obtained as colorless oil. ESI-MS: m/z 367 (MH*); 'H-NMR (CDC1,): 5 1.02 (2H, 
t J=7 Hz), 1.77 (2H, six-lines, J=7 Hz), 2.07 (2H, quintet, J=6.5 Hz), 2.70 (3H, 
s) 2 89 (2H, t, J=7 Hz), 2.94 (2H, t, J=7 Hz), 3.84 (2H, s), 4.17 (2H, t, J=6 Hz), 

15 6.61 (1H, d, J=8 Hz), 7.07 (1H, d, J=8 Hz), 7.22 (1H, dd, J=8 Hz, 4.5 Hz), 7.33 
(1H, t, J=8 Hz), 7.66 (1H, dt, J=8 Hz, 1.5 Hz), 8.49 (1H, dd, J=4.5 Hz, 1.5 Hz), 
8.57 (1H, d, J=1.5 Hz). 



Example 119: 

20 Preparation of (aJ9J.q.(3.fluo r^h f »no X vV P roov11-3-methvl-benzofuran-4, 
y1nvv>-propvl)-T)yr'din-3-vl mRthvl-amine: 

n ) Pr OT , a r n t.inr, nf 3. m< >t.Tnv1.4-(tetrahvdro-Pvran-2-YloyY)-benzofuran-2- 
nnrboxvlic acid ethvl ester: 

To a solution of 4-hydroxy-3-methylbenzofuran-2-carboxylic acid ethyl 

25 ester (1 g) and 3,4-dihydro 2H-pyran (1.1 g) in anhydrous dichloromethane (50 
ml) was added pyridinum toluenesulfonate (200 mg). The mixture was stirred 
at room temperature overnight. The mixture was extracted with water, dried 
over anhydrous sodium sulfate and concentrated to afford the title compound 
(1.2 g) in 87% yield. 'H-NMR (CDC1,): 8 1.43 (3H, t, J = 7.2 Hz), 1.50-1.95 (6H, 

30 m), 2.76 (3H, s), 3.66 (1H, m), 3.90 (1H, m), 4.42 (2H, q, J= 7.2 Hz), 5.61 (1H, 
m), 6.92 (1H, d, J=8.2 Hz), 7.15 (1H, d, J=8.2 Hz), 7.31 (1H, t, J=8.2 Hz). 
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b) Preparation of 3-r3-methvl-4-fte trahvdro-pvran-2-vlnYvVbenzofuran-2.vn. 
methanol: 

To a solution of 3-methyl-4-(tetrahydro-pyran-2-yloxy)-benzofuran-2- 
carboxylic acid ethyl ester (1,2 g) in tetrahydrofuran (20 ml) was added LiAlH, 
(149 mg) at 0 °C. After the addition, the reaction mixture was warmed to room 
temperature. The excess LiAlH, was hydrolyzed by slowly adding water to the 
reaction mixture at 0 °C. Then the product was extracted with ethyl acetate 
and washed with water and brine. The organic layer was dried over 
anhydrous sodium sulfate, filtered and concentrated to give desired compound 
(1 g) as a colorless oil in 97% yield. ESI-MS: m/z 262 (M*); 'H-NMR (CDC1 ): 8 
1.52-2.01 (6H, m), 2.43 (3H, s), 3.62 (1H, m), 3.92 (1H, m),4.73 (2H,d, J=5.6 
Hz), 5.57 (1H, m), 6.90 (1H, d, J=7.9 Hz), 7.05 (1H, d, J=7.9 Hz), 7.18 (1H, t, 
J=7.91Hz). 



c) 3-Preparation of methvl-4.(tetrfl hvdro-pvTan.2-vloxvVhfinzofuran^2. 
carbaldehvde: 

To a solution of 3-[3-methyl-4-(tetrahydro-pyran-2-yloxy)-benzofuran-2- 
yl]-methanol (lg) in CC1« (50 ml) was added manganese (IV) oxide (4 g). The 
mixture was stirred for 3 hours, filtered through Celite and concentrated to 
afford desired aldehyde (1 g) as a slightly yellow oil in quantitative yield. 'H- 
NMR (CDC1,): 8 1.51-2.03 (6H, m), 2.81 (3H, s), 3.78 (1H, m), 3.89 (1H, m), 
5.60 (1H, m), 6.90 (1H, d, J=7.9 Hz), 7.12 (1H, d, J=7.9 Hz), 7.41 (1H, t, J=7.9 
Hz), 9.98 (1H, s). 



d) Preparation of (E)-3-r3-methvl-4-rtR< T ahvdro-p vr fl n -2-vloxv)-benzofuran-2- 
vll -acrvlic acid ethyl ester: 

To a solution of 3-methyl-4-(tetrahydro-pyran-2-yloxy)-benzofuran-2- 
carbaldehyde (1 g) and diethyl phosphonoacetic acid ethyl ester (1.7 g) in 
tetrahydrofuran (20 ml) was added LiOH monohydrate (0.3g). The mixture 
was stirred overnight. The solvent was removed and the residue was purified 
over silica gel (30% of ethyl acetate in hexane) to give desired compound as an 
oil (1.2 g) in 95% yield. ESI-MS: m/z 330 (M*); 'H-NMR (CDC1 3 ): 8 1.34 (3H, t, 
7.3 Hz), 1.53-2.03 (6H, m), 2.52 (3H, s), 3.62 (1H, m), 3.89 (1H, m), 4.22 (2H, q, 
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J=7.3 Hz), 5.58 (1H, m), 6.45 (1H, d, J=15.5 Hz), 6.87 (1H, d, J=7.9 Hz), 7.03 
(1H, d, J=7.9 Hz), 7.20 (1H, t, J=7.9 Hz), 7.65 (1H, d, J=15.5 Hz). 



Q ) P^rati™ nf 3.13-i p ^Ii vl-4-f tetralivdro-pvran-2-v1oxvVben»)fiiran-2-Yl1- 
5 propan-l-ol: 

To a solution of (E)-3-[3-methyl-4-(tetrahydro-pyranr2-yloxy)-benzofuran- 
2-yl]-acrylic acid ethyl ester (1.2 g) in methanol (15 ml) was added 10% Pd-C 
(15 mg). The mixture was stirred under 1 atmosphere of hydrogen gas until 
the starting material was completely consumed. The mixture was filtered 

10 through Celite and concentrated to give an oil residue. The oil residue was 
dissolved in tetrahydrofuran and LiAlH 4 (150 mg) was added to the solution at 
0 e C. After the addition, the mixture was warmed to room temperature and 
stirred for 2 hours at room temperature. The excess LiAlH 4 was hydrolyzed by 
slowly adding water to the reaction mixture at 0 °C. Then the product was 

15 extracted with ethyl acetate and washed with water and brine. The organic 
layer was dried over anhydrous sodium sulfate, filtered and concentrated to 
give desired compound (1 g) as a colorless oil in 95% yield. ESI-MS: m/z 291 
(MH*); 'H-NMR (CDC1 3 ): 5 1.54-2.01 (8H, m), 2.34 (3H, s), 2.81 (2H, t, J=6.9 
Hz), 3'.60-3.75 (3H, m), 3.93 (1H, m), 5.54 (1H, m), 6.86 (1H, d, J=7.9 Hz), 7.01 

20 (lH,d,J=7.9Hz),7.04(lH,t,J=7.9Hz). 



ft Proporatinn nf f 3.(2-( a-fa-fl»oro-phenoxv)-proPvll-3-Tr.Rthyl-benzofuran-4- 
y1f»vY)-propvl)-PYriHin-3-vlm fithvl-amine: 

To a solution of 3-[3-methyl-4-(tetrahydro-pyran-2-yloxy)-benzofuran-2- 
25 yll-propan-l-ol (16 mg) in dichloromethane were added triethylamine (50mg) 
and methanesulfonyl chloride (10 mg) at 0 °C. The mixture was stirred at 0 
°C for 30 minutes. The mixture was filtered through a silica gel bed and 
concentrated to afford a slight yellow residue (22 mg). 

The yellow residue was dissolved in anhydrous N,N-dimethylformamide 
30 (0.5 ml), 3-fluorophenol (20 mg) and cesium carbonate (100 mg) were added to 
the solution. After stirring at room temperature for 48 hours, the mixture was 
extracted with ethyl acetate and washed with water and brine. The organic 
layer was dried over anhydrous sodium sulfate, filtered and concentrated to 
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give a yellow oil residue, which was used for next reaction without further 
purification. 

The residue was dissolved in methanol (1 ml), pyridinum 
toluenesulfonate (5 mg) was added to the solution. After the starting material 
5 was consumed, the solvent was removed and the residue was dried in vacuo. 
The dried residue was dissolved in anhydrous N,N-dimethylformamide (0.5 
ml). To the solution 1,3-dibromopropane ( 100 mg) and potassium carbonate 
(100 mg) were added. After stirring for 3h, the mixture was extracted with 
ethyl acetate and washed with water and brine. The organic layer was dried 
10 over anhydrous sodium sulfate, filtered and concentrated to give a yellow oil 
residue, which was used for next reaction without further purification. 

The residue was dissolved in anhydrous ethanol (0.5 ml) and 3- 
aminomethylpyridine (100 mg) was added to the solution. The solution was 
heated at 85 °C overnight. The desired product was purified by preparative 
15 TLC (dichloromethane - methanol =15 : 1) as a slightly yellow oil (12 mg) in 
54% overall yield. ESI-MS: m/z 449 (MH*); 'H-NMR (CDC1 3 ): 8 204 (2H, m), 
2.14 (2H, m), 2.15 (3H, s), 2.89 (4H, m), 3.82 (2H, s), 3.96 (2H, t, J=6.2 Hz), 
4.11 (2H, t, J=6.2 Hz), 6.53-6.70 (4H, m), 6.97 (1H, d, J = 7.9 Hz), 7.10 (1H, t, 
J=7.9 Hz), 7.20 (2H, m), 7.63 (1H, m), 8.46 (1H, m), 8.53 (1H, m). 

20 

Example 120: 

Preparation of f 3-(2-f3-(3-fluoro-benzvloxv)-Dropvl]-3-methvl-benzofuran-4- 
vloxvl-propvl)-pvridin-3-vlmethvl-amine: 

To a solution of 3-[3-methyl-4-(tetrahydro-pyran-2-yloxy)-benzofuran-2- 
25 yl]-propan-l-ol (15 mg) and 3-fluorobenzyl bromide (15 mg) in anhydrous N,N- 
dimethylformamide (0.5 ml), was added NaH (5 mg). After stirring at room 
temperature overnight, the mixture was extracted with ethyl acetate and 
washed with water and brine. The organic layer was dried over anhydrous 
sodium sulfate, filtered and concentrated to give a yellow oil residue, which 
30 was used for next reaction without further purification. 

The residue was dissolved in methanol (1 ml), pyridinum 
toluenesulfonate (5 mg) was added to the solution. After the starting material 
was consumed, the solvent was removed in vacuo. The residue was dissolved 
in anhydrous N,N-dimethylformamide (0.5 ml). To the solution was added 1,3- 
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dibromopropane ( 100 mg) and potassium carbonate (100 mg). After stirring 
for 3 hours, the mixture was extracted with ethyl acetate and washed with 
water and brine. The organic layer was dried over anhydrous sodium sulfate, 
filtered and concentrated to give a yellow oil residue, which was used for next 
5 reaction without further purification. 

The residue was dissolved in anhydrous ethanol (0.5 ml). 3- 
Aminomethylpyridine (100 mg) was added to the solution and the solution was 
heated at 85 °C overnight. The desired product was purified by preparative 
TLC (dichloromethane - methanol =15 : 1) as a slightly yellow oil (7 mg) in 
lo 32% overall yield. ESI-MS: xn/z 463 (MH + ); 'H-NMR (CDC1 3 ): 5 1.95-2.10 (4H, 
m), 2.2K3H, s), 2.78 (2H, t, J=7.3 Hz), 2.88 (2H, t, J=7.3 Hz), 3.48 (2H, t, J=7.3 
Hz), 3.83 (2H, s), 4.13 (2H, t, J=7.3 Hz), 4.45 (2H, s), 6.58 (1H, d, J=7.9 Hz), 
6.85-7.32 (7H, m), 7.63 (1H, m), 8.47 (1H, m), 8.54 (1H, m). 



15 Example 121: 

Preparation of (3-f2-f4-fluoro-phenvlsulfanvlmethvl) -3-methvl-benzofaran-4- 
y]oxv1-propvl)-pvridin-3-vlmethvl-amine 

Using 4-fluorothiophenol in place of phenethyl mercaptan, the title 
compound was prepared in a similar manner to Example 55-c. A colorless oil. 
20 ESI-MS; m/z 437 (MH + ); l H-NMR (CDC1 3 ): 8 1.94 (3H, s), 2.02-2.09 (2H, m), 
2.87 (2H, t, J=7.3 Hz), 3.85 (2H, s), 4.05 (2H, s), 4.12 (2H, t, J=5.9 Hz), 6.58 
(1H, d, J=8.3 Hz), 6.92-7.37 (7H, m), 7.69 (1H, d, J=7.9 Hz), 8.49-8.59 (2H, m). 



Example 122: 

25 Preparation of 13- f2-(4-fluoro-benzenesulfmvlmethvl)-3 -methvl-benzofuran-4- 
y1nYYl-pro pvl)-pvridin-3-vlmethvl-amine (Example 1 22-11 and (3-f2-(4-fluoro- 
r,PTi 7 .PnfiRii1fonvlmetHYT^ 
ylmethvl-amine (ttvample 122-2): 

To a solution of [3-[2-(4-fluoro-phenylsulfanylmethyl)-3-methyl-benzofuran-4- 
30 yloxy]-propyl}-pyridin-3-ylmethyl-amine (16 mg) and bis(2,4-pentanedionato)- 
vanadium oxide (9.8 mg) in dichloromethane (2 ml) was added 30% 
hydrogenperoxide aqueous solution (20 \xl) at room temperature and the 
mixture was stirred for 1 hour. After the addition of ammonia solution (2 ml) 
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the whole mixture was vigorously stirred until the sticky precipitation 
disappeared, then extracted with ethyl acetate, washed with brine and dried 
over anhydrous sodium sulfate. The mixture was separated by silica gel 
column chromatography developed by dichloromethane and methanol. {3-[2- 
5 (4-fluoro-benzenesulfinylmethyl)-3-methyl-benzofuran-4-yloxy]-propyl}- 
pyridin-3-ylmethyl-amine (5 mg) was obtained as a white solid: ESI-MS: m/z 
453 (MIT); 'H-NMR (CDC1 3 ): 8 1.98 (3H, s), 2.00-2.09 (2H, m), 2.85 (2H, t, 
J=6.9 Hz), 4.01 (1H, d, J=13.5 Hz), 4.13 (2H, t, J=5.9 Hz), 4.32 (1H, d, J=13.5 
Hz), 6.59 (1H, d, J=7.9 Hz), 6.94 (1H, d, J=8.2 Hz), 7.10-7.25 (4H, m), 7.44-7.49 

10 (2H, m), 7.65-7.69 (1H, m), 8.49-8.59 (2H, m). {3-[2-(4-fluoro- 

benzenesulfonylmethyl)-3-methyl-benzofuran-4-yloxy]-propyl}-pyridin-3- 
ylmethyl-amine (11 mg) was obtained as a colorless oil:. ESI-MS: m/z 469 
(MHO; l H-NMR (CDC1 3 ): S 1.99-2.09 (2H, m), 2.12 (3H, s), 2.86 (2H, t, J=7.3 
Hz), 3.84 (2H, s), 4.13 (2H, t, J=5.9 Hz), 4.50 (2H, s), 6.59 (1H, d, J=8.3 Hz), 

15 6.89 (1H, d, J=8.2 Hz), 7.11-7.69 (7H, m), 7.69-8.57 (2H, m). 



Example 123: 

Preparation of 3-methvl-4-[3-(methvI-pvridin-3-vlmethvl-aminoVpropoxv1- 
benzofuran-2-carbaldehvde O-ethvl-oxime: 

20 To a solution of 3-ihethyl-4-[3-(methyl-pyridin-3-ylmethyl-amino)- 

propoxy]-benzofuran-2-carbaldehyde (the compound of Example 115-b) (29 mg) 
in pyridine (5 ml) was added. O-ethyl hydroxylamine hydrochloride (84 mg) at 
room temperature. After stirring for seven hours, the mixture was partitioned 
between ethyl acetate and NH 4 C1 solution. The organic layer was dried over 

25 anhydrous sodium sulfate and evaporated under reduced pressure. The 
residue was purified by silica gel column chromatography developed by 
dichloromethane and methanol to give the title compound as a colorless oil (19 
mg). ESI-MS: m/z 382 (MH*); 'H-NMR (CDC1 3 ): S 1.35 (3H, t, J=6.9 Hz), 2.03 
(2H, m), 2.27 (3H, s), 2.29 (3H, s), 2.59 (2H, t, J=6.9 Hz), 3.52 (2H, s), 4.11 (2H, 

30 t, J=5.9 Hz), 4.32 (2H, q, J=6.9 Hz), 6.60 (1H, d, J=7.6 Hz), 7.05-7.11 (2H, m), 
7.21 (1H, t, J=7.9 Hz), 7.58-7.63 (1H, m), 8.12 (lH,s), 8.42 (1H, dd, J=1.7Hz, 
4.9 Hz), 8.52 (lHi d, J=2.0 Hz). 
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Example 124; 

Prpp.rat.ion pf ^mPthvl-4.r 3 -fr»*h v1 - p ™ di "^ 
hpn7.nfurap-9.-Ylmftthvle np).mnrnholin-4-vl-amine: 

To a solution of 3-methyl4-(3-(methyl-pyridin-3-ylmethyl-amino)- 
propoxy]-benzofuran-2-carbaldehyde (the compound of Example 115-b) (420 
mg) in dichloromethane (50 ml) was added 4-aminomorpholine (380 mg) at 
room temperature. After stirring overnight, the mixture was washed with 
water (20 ml), NH 4 C1 solution (20 ml) and dried over anhydrous sodium 
sulfate. The mixture was purified by silica gel column chromatography 
developed by dichloromethane and methanol to give the title compound as a 
colorless oil (340 mg). ESI-MS: m/z 423 (MHO; 'H-NMR. (CDC1 S ): 8 1.98-2.07 
(2H m), 2.23 (3H, s), 2.30 (3H, s), 2.59 (2H, t, J=6.9 Hz), 3.21-3.26 (4H, m), 
3.53 (2H, s), 3.88-3.92 (4H, m), 4.10 (2H, t, J=5.9 Hz), 6.58 (1H, d, J=7.6 Hz), 
7.03-7.15 (3H, m), 7.58-7.63 (2H, m), 8.40-8.51 (2H, m). 



15 



20 



25 



Example 125; 

Prpp a r fl tionof|-^-^pthvl-4-r3- ( m pthv1- n vTidin-3-vlmethvl-amino)-propoxy]- 
hpn7.nfiiran-?-vlTnP.t.hvlene) -f4-methvl-pirftra7in-l-Yl)-amine: 

Using l-amino-4-methylpiperazine dihydrochloride in place of 4- 
aminomorpholine, the title compound was prepared in a similar manner to the 
Example 124. A pale yellow oil. ESI-MS: m/z 436 (MH')| 'H-NMR (CDC1,): 6 
2 01-2.08 (2H, m), 2.21 (3H, s), 2.28 (3H, s), 2.36 (3H, s), 2.56-2.65 (6H, m), 
3.26-3.30 (4H, m), 3.53 (2H, s), 4.11 (2H, t, J=5.9 Hz), 6.57 (1H, d, J=6.6 Hz), 
7.04-7.17 (3H, m), 7.52 (1H, s), 7.60-7.63 (1H, m), 8.40-8.51 (2H, m). 



Example 126; 

Prp p a r fl Hon of K-flnnro-3-meth vl-4.(3-[(pvridin-3-vlmethvl)-aminol-propoxY|- 
V>pn7.nfurar-9-rarhoxvl^ »Bit Rthvl ester: 
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a) Preparation of 5-fl U oro.4-hvdr 0 xv.3- m p^ Y l.b e n7ofnr a n.9. car boxvli c arid 
ethyl ester (Example 126-a-D and 7.fl U nrn^. h vdr OX v.a.m 0 f>, Y l.b e n 20 f U r fl n.9- 
carboxvl ic acid ethvl ester (Example 126-a-9); 

To a solution of 4-hydroxy-3-methyl-benzofuran-2-carboxylic acid ethyl 
ester (Joseph G. Atkinson et al., European patent application 0146243 (1985)) 
(700 mg) in dichloromethane (20 ml) was added l-fiuoro-2,6- 
dichloropyridinium tetrafluoroborate (807 mg) at room temperature and the 
mixture was stirred overnight. The reaction was quenched by the addition of 
water (10 ml), extracted with ethyl acetate (20 ml), washed with brine and 
dried over anhydrous magnesium sulfate. The mixture was separated by 
silica gel column chromatography developed by dichloromethane and 
methanol. 5-fluoro-4-hydroxy-3-methyl-benzofuran-2-carboxylic acid ethyl 
ester (210 mg) was obtained as a white solid. EI-MS: m/z 238 (MIT)- l H-NMR 
(CDC1 8 ): 5 1.50 (3H, t, J=7.3 Hz), 2.82 (3H, s), 4.46 (2H, q, J=7.3 Hz), 6 99 (1H 
dd, J=3.3Hz, 8.9 Hz), 7.15 (1H, dd, J=8.9Hz, 10.6 Hz). And 7-fluoro-4-hydroxy- 
3-methyl-benzofuran-2-carboxylic acid ethyl ester was obtained as a colorless 
oil. EI-MS: m/z 238 (NOT); 'H-NMR (CDC1,): 5 1.44 (3H, t, J=7.3 Hz) 2 76 
(3H, s), 4.46 (2H, q, J=7.3 Hz), 6.47 (1H, dd, J=3.0Hz, 8.6 Hz), 6.97 (1H dd 
J=8.6Hz, 10.2 Hz). ' ' 



b) Preparation of 5-fli 1 orn-3- methv1-4 - f3 - f(n vridin-3.v1mp^ v D. aminn1 . nrnr nvv} . 
benzofuran-2.f qrboxvlic acid ethvl ester 

The title compound was. prepared from 5-fluoro-4-hydroxy-3-methyl- 
benzofuran-2-carboxylic acid ethyl ester (Example 126-a-l) in a similar 
25 manner to Example 1-f and Example 1-g. Colorless oil. ESI-MS: m/z 387 
(MHO; 'H-NMR (CDC1 3 ): 5 1.44 (3H, t, J=6.9 Hz), 1.99-2.09 (2H, m), 2.69 (3H 
s), 2.88 (2H, t, J=6.93 Hz), 3.84 (s, 2H), 4.35 (2H, dt, J=1.9Hz, 6.3 Hz) 4 45 
(2H, q, J=6.9 Hz), 7.12-7.27 (3H,m), 7.66-7.70 (1H, m), 8.50 (1H, dd J=l 7Hz 
4.6 Hz), 8.57 (1H, d, J=2.0 Hz). " ' 



30 



Example 1 27; 

Preparation of ^fluoro-n-rnet.hvl-^I.S.rrnvri^n^. v imfithvn.^^^ .p^.^i 
benzofur an-2-carboxvlic acid ethvl ester: 
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The title compound was prepared from 7-fluoro-4-hydroxy-3-methyl- 
benzofuran-2-carboxylic acid ethyl ester (Example 126-a-2) in a similar 
manner to Example 1-f and Example 1-g. White solid. ESI-MS: m/z 387 
(MET); l H-NMR (CDC1,): 5 1.44 (3H, t, J=6.9 Hz), 2.02-2.11 (2H, m), 2.68 (3H, 
5 s), 2.88 (2H, t, J=6.93 Hz), 3.85 (s, 2H), 4.17 (2H, t, J= 6.3 Hz), 4.43 (2H, q, 
J=6.9 Hz), 6.49 (lH,dd, J=2.9 Hz, 8.9 Hz), 7.02 (1H, dd, J=8.9 Hz, 8.9 Hz), 
7.19-7.25 (1H, m), 7.65-7.69 (1H, m), 8.49 (1H, dd, J=1.7 Hz, 4.9 Hz), 8.57 (1H, 
d, J=1.9 Hz). 



10 Example 128; 

Preparation of (3-methvl-4-(3-f(Dvridin-3-vlmethvlVamino1-propoxv)- 
benzofuran-2-vD-pvridin-2-vl-methanone: 



a) Preparation of [4-f3-bromo-propoxv)-3-methvI-benzofuran-2-vn-methanol: 

15 To a solution of 4-(3-bromo-propoxy)-3-methyl-benzofuran-2-carboxylic 

acid ethyl ester (Example 5-a) (5.5 g) in dichloromethane (50 ml) was added 
diisobutylaluminium hydride (DIBAL-H) (1M in hexane, 34 ml) at 0 °C. After 
1 hour the reaction was quenched by the addition of saturated ammonium 
chloride solution (13 ml) and diluted with ether (50 ml) and the whole mixture 

20 was stirred overnight. The mixture was filtered through a pad of Celite after 
the addition of anhydrous magnesium sulfate and concentrated in vacuo. The 
titled compound (4.4 g) was obtained as a white solid after the purification by 
silica gel column chromatography developed by the mixture of hexane and 
ethyl acetate. EI-MS: m/z 299 (M + ); l H-NMR (CDC1 3 ): 5 2.35-2.44 (5H, m), 3.64 

25 (2H, t, J=6.6 Hz), 4.21 (2H, t, J=5.6 Hz),. 4.71 (2H, s), 6.63 (1H, d, J=7.9 Hz), 
7.05 (1H, d, J=8.2 Hz), 7.17 (1H, t, J=7.9 Hz). 



b) Preparation of 4-f 3-bromo-propoxv)-3-methvl-benzofuran-2"Carbaldehvde 

To a solution of [4-(3-bromo-propoxy)-3-methyl-benzofuran-2-yl]- 
30 methanol (690 mg) in chloroform (10 ml) was added manganese(IV) oxide (1.2 
g) at room temperature and the mixture was stirred vigorously overnight. The 
mixture was filtered through a pad of Celite and concentrated in vacuo. The 
titled compound (500 mg) was obtained as a white solid after the purification 
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by silica gel column chromatography developed by the mixture of hexane and 
ethyl acetate. EI-MS: m/z 297 (M*); 'H-NMR (CDC1 3 ): 8 2.38-2.47 (2H, m), 2.7 
(3H, s), 3.65 (2H, t, J=6.6 Hz), 4.23 (2H, t, J=5.9 Hz), 6.68 (1H, d, J=79 H z ) 
7.14 (1H, d, J=8.9 Hz), 7.40 (1H, t, J=8.3 Hz), 9.97 (1H, s). 



10 



15 



20 



25 



c) Preparation pf f^fS-hromo-DropoxvVa.^^ v I.ben^fnr^.o.yn.^v^^-n.^.^. 
methanol: 

To a solution of 2-bromopyridine (20 ul) in dry THF (1.5 ml) was added n- 
butyl lithium (1.6 M in hexane, 125 ul) at -78 °C. After 30 minutes, the 
solution of 4-(3-bromo-propoxy)-3-methyl-benzofuran-2-carbaldehyde (50 mg) 
in THF (2 ml) dropwise at the same temperature. The reaction was quenched 
by the addition of saturated ammonium chloride solution, extracted with ethyl 
acetate, dried over anhydrous sodium sulfate and then concentrated in vacuo 
The mixture was purified by silica gel TLC developed by the mixture of 
dichloromethane and methanol yielding the titled compound (31 mg) as a 
colorless oil. ESI-MS: m/z 377 (MH*); 'H-NMR (CDC1,): 8 2.34-2.46 (5H m) 
3.65 (2H, t, J=6.6 Hz), 4.21 (2H, t, J=5.6 Hz), 5.98 (1H, s), 6.63 (1H d J=7 9 
Hz), 6.97 (1H, d, J=8.3 Hz), 7.08-7.40 (3H, m), 7.65 (1H, dt, J=1.7 Hz,7.6 Hz) 
8.62(lH,d,J=4.9Hz). - ■ 



d) Preparation of (3-methvl.4.f3-f( P vridin.a-v^ 0 t hvn- aT r,^n1. ? r.n r ^ Y )_ 
benzofura n-2- vl Vpwi H j n -2-v1 -mvth a n nl ; 

The title compound was obtained from [4-(3-bromo-propoxy)-3-methyl- 
benzofuran-2-yl]-pyridin-2-yl-methanol, the compound obtained above, as a 
pale yellow oil by a similar method to Example 1-g. ESI-MS: m/z 404 (MH> 
'H-NMR (CDC1 3 ): 8 2.01-2.11 (2H, m), 2.38 (3H, s), 2.89 (2H, t, J=6.9 Hz) 3 92 
(2H, s), 4.15 (2H, t, J=5.9 Hz), 5.98 (1H, s), 6.58 (1H, d, J=7.9 Hz), 6.96 (1H d 
J=8.3 Hz), 7.11 (1H, t, J=8.3 Hz), 7.19-7.25 (3H, m), 7.63-7.70 (2H, m) 8 47- ' 
8.62 (3H,m). ' 



30 



e) Preparation of f3-r2-(hvdroxv-nvriHin.9.vl.n^fK Y n . 3 . mpfllv T .K 0 ^^, ^ 

yloxv1-propYl}-pvridin-3-vlmethv1-p a rV,p m ; c ac id terf-.-hnt.vl 
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The title compound was obtained from (3-methyl-4-(3-[(pyridin-3- 
ylmethyl)-amino]-propoxy}-benzofuran-2-yl)-pyridin-2-yl-methanol,the 
compound obtained above, as a pale yellow oil by a similar method to Example 
116-a. FAB-MS: m/z 504 (MH*); 'H-NMR (CDC1 8 ): 6 1.46 (9H, s), 2.01-2.11 
(2H, m), 2.36 (3H, s), 3.39 (2H, broad s), 4.01-4.11 (2H, m), 4.33 (1H, d, J=15.5 
Hz),' 4.48 (1H, d, J=15.5 Hz), 5.99 (1H, s), 6.55 (1H, d, J=7.9 Hz), 6.97 (1H, d, 
J=8.3 Hz), 7.11 (1H, t, J=7.9 Hz), 7.22-7.28 (3H, m), 7.55-7.70 (2H, m), 8.35 
(1H, d, J=2.0 Hz), 8.51 (1H, dd, J=1.7 Hz, 4.6 Hz), 8.61 (1H, d, J=5.0 Hz). 



fi Preparation of <3.f3-ir»ftt.hv1-2-(pvr idine-2-carbonvl)-benzofuran-4-vloxv1- 
propvll-pvridin-3-vlmfithvl-carba mic acid tert-butvl ester: 

To a solution of |3-[2-(hydroxy-pyridin-2-yl-methyl)-3-methyl-benzofuran- 
4-yloxy]-propyl}-pyridin-3-ylmethyl-carbamic acid tert-butyl ester (30 mg) in 
chloroform (2 ml) was added manganese(IV) oxide (45 mg) at room 
temperature and the mixture was stirred vigorously overnight. The mixture 
was filtered through a pad of Celite and concentrated in vacuo. The titled 
compound (24 mg) was obtained as a pale yellow oil after the purification with 
silica gel TLC developed by the mixture of dichlormethane and methanol. 
FAB-MS: m/z 502 (MH*); 'H-NMR (CDC1 3 ): 5 1.45 (9H, s), 2.10-2.15 (2H, m), 
2.91 (3H, s), 3.40-3.50 (2H, m), 4.09 (2H, t, J=5.9 Hz), 4.48 (2H, broad s), 6.58 
(1H, d, J=8.3 Hz), 7.10 (1H, d, J=8.3 Hz), 7.24 (1H, dd, J=5.3 Hz, 7.6 Hz), 7.34 
(1H, t, J=8.3 Hz), 7.47-7.55 (2H, m), 7.87-7.98 (2H, m), 8.50-8.53 (2H, m), 8.77- 
8.80 (1H, m). 



g) Preparation nf (3-metbv1-4-13-r(pv ridin-3-vlmethvl)-amino1-propoxyl- 
benzofuran-2-vD-pyridin-2-vl-methanone: ' 

The title compound was obtained from (3-[3-methyl-2-(pyridine-2- 
carbonyl)-benzofuran-4-yloxy]-propyl}-pyridin-3-ylmethyl-carbamic acid tert- 
butyl ester, the compound obtained above, as a light yellow oil by a similar 
method to Example 116-d. FAB-MS: m/z 402 (MH*); 'H-NMR (CDC1,): 6 2.04- 
2.13 (2H, m), 2.65 (3H, s), 2.91 (2H, t, J=6.6 Hz), 3.86 (2H, s), 4.19 (2H, t, 
J=5.9 Hz), 6.62 (1H, d, J=7.9 Hz), 7.09 (1H, d, J=8.3 Hz), 7.20-7.37 (2H, m), 
7.47-7.52 (1H, m), 7.69 (1H, d, J=7.6 Hz), 7.87-7.97 (2H, m), 8.49 (1H, dd, 
J=1.3 Hz, 4.9 Hz), 8.57 (1H, d, J=2.0 Hz), 8.79 (1H, d, J=4.6 Hz). 
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Example 129: 

Preparation of (5.6-difluoro-l-methvl-lH-benz^ 
[(pvridin-3-vlmethvl)-amino1-propoxv)-benz 



a) Preparation of (4.5-difluoro-2-nitro-Dhenvl)-methvl-amine: 

To a solution of 4,5-difluoro-2-nitro-phenylamine (407 mg) in DMF (5 ml) 
was added NaH (60%, 95 mg) at room temperature. The mixture was stirred 
for ten minutes and then methyl iodide (0.15 ml) was added to the mixture. 
The mixture was further stirred at room temperature for 3 hours arid was 
diluted with ethyl acetate. This solution was washed with water 3 times and 
brine, then it was dried over anhydrous sodium sulfate. Sodium sulfate was 
removed by filtration and the filtrate was evaporated to dryness. The residue 
was purified by silica gel column chromatography developed by hexane-ethyl 
acetate affording the titled compound as a yellow solid (120 mg). EI-MS: mlz 
188 (Ml; 'H-NMR (CDC1 3 ): 8 3.01 (3H, d, J=5.3 Hz), 6.61 (1H, dd, J=6.9, 12.5 
Hz), 8.07 (1H, dd, J=8.6, 10.6 Hz). 



b) Preparation of 5.6-difluoro-l-methvl-lH-benzoimidazole: 

To a solution of (4,5-difluoro-2-nitro-phenyl)-methylamine (120 mg) in 
ethanol (5 ml) was added 10% palladium on carbon (50 mg) and the mixture 
was stirred vigorously under hydrogen atmosphere at room temperature 
overnight. After celite filtration, the filtrate was evaporated to dryness. The 
residue was dissolved in trimethyl orthoformate (5 ml) and the solution was 
heated at reflux overnight and evaporated to dryness. The mixture was 
purified by silica gel thin layer chromatography developed by ethyl acetate 
affording the titled compound (86 mg) as a white solids. ESI-MS: m/z 169 
(MH*); 'H-NMR (CDC1 3 ): 8 3.82 (3H, s), 7.18 (1H, dd, J=6.6, 9.9 Hz), 7.57 (1H, 
dd, J=7.3, 10.6 Hz). 



c) Prepar ation' of f4-(3-bromo-propoxv)-3-methvl-benzofuran-2-vn-morpholin-4- 
vl-methanone: 



Printed from Mimosa 



WO 00/37464 



FCT7EP99/09763 



-143- 

To a solution of 4"(3-bromo-propoxy)-3-methyl-benzofuran-2-carboxylic 
acid (1.84 g), the compound in Example 62-a, in dichloromethane (25 ml) were 
added oxalyl chloride (2.0 ml) and DMF (0.1 ml) at room temperature and the 
reaction mixture was stirred overnight. The solvent and excess of the reagent 
were removed under reduced pressure. The residue was dissolved in 
dichloromethane (50 ml). Morpholine (1,3 ml) was added to the solution at 0° 
C and the mixture was warmed to room temperature. After 1 hour the 
reaction mixture was washed with water, aqueous NH 4 C1 solution and brine 
(100 ml), and then it was dried over anhydrous sodium sulfate. Sodium 
sulfate was removed by filtration. The filtrate was concentrated to dryness 
and the residue was purified by silica gel column chromatography developed 
by hexane-ethyl acetate affording the titled compound as a colorless oil (2.02 
g). FAB-MS: m/z 383 (MH + ); 'H-NMR (CDC1 3 ): 8 2.35-2.45 (2H, m), 2.59 (3H, 
s), 3.65 (2H, t, J=6.6 Hz), 3.76 (8H, s), 6.66 (1H, d, J=7.6 Hz), 7.06 (1H, d, 
J=7.6 Hz), 7.28 (1H, t, J=7.6 Hz). 

d^ Preparation of (3-methvI-4-(3-Rpvridin-3-vl methvl)-aminol-propoxv)- 
ben zofur an- 2- vl )-morpholin-4-vl-me th anone : 

This compound was prepared in a similar manner to Example 1-g 
starting from the compound above. It was obtained as a pale yellow oil. FAB- 
MS: m/z 410 (MH + ); 'H-NMR (CDC1 3 ): 6 2.02-2.11 (2H, m), 2.52 (3H, s), 2.89 
(2H, t, J=6.9 Hz), 3.76 (8H, s), 3.84 (2H, s), 4.16 (2H, t, J=6.9 Hz), 6.63 (1H, d, 
J=8.3 Hz), 7.04 (1H, d, J=8.2 Hz), 7.21-7.29 (2H, m), 7.68 (1H, d, J=7.9 Hz), 
8.48-8.57 (2H, m). 

e) Preparation of (3-f3-methvl-2-(morpholine-4-carbo nvlVbenzofuran-4-vloxv1- 
propvll-pyridin-3-vlmethvl-carbamic acid tert-butvl ester: 

This compound was prepared in a similar manner to Example 5-c 
starting from the compound above. It was obtained as a white solid. FAB-MS; 
m/z 510 (MH*); l H-NMR (CDC1 3 ): 8 1.45 (9H, s), 2.08 (2H, broad singlet), 2.52 
(3H, s), 3.43 (2H, broad singlet), 3.74 (8H, s), 4.05 (2H, t, J=5.6 Hz), 4.45 (2H, 
s), 6.56 (1H, d, J=7.9 Hz), 7.02 (1H, d, J=8.2 Hz), 7.20-7.26 (2H, m), 7.52-7.54 
(1H, m), 8.46-8.50 (2H, m). 
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f) Preparation of {3-f2.fR fi-Hiflu 0 ro-l. me thvl.l H .b e n7mm^ a ^l 6 . 2 . ca rhnnvn..9- 

methYl-ben2ofuran-4-vlovv1- P roDvll-pvH d in-3-vl m p^ v 1. car b a Tni fffl HHfprf. 
butvl ester: 

To a mixture of 5,6-difluoro-l-methyl-lH-benzoimidazole (20 mg), 
compound of Example 129-b, and N.N^N'.N'-tetramethylethylenediamine 
(0.018 ml) in tetrahydrofuran (1 ml) was added 1.6N n-butyl lithium in hexane 
(0.075 ml) at -78° C. After 30 minutes (3-[3-methyl-2-(morpholine-4-carbonyl)- 
benzofuran-4-yloxy]-propyl)-pyridin-3-ylmethyl-carbamic acid tert-butyl ester 
(20 mg), compound of Example 129-e, in THF (1.5 ml) was dropwise added and 
the whole mixture was stirred for 30 minutes. The reaction was quenched 
with saturated aqueous NH.Cl solution and extracted with ethyl acetate twice. 
The combined organic layer was washed with brine and dried over anhydrous 
sodium sulfate. Sodium sulfate was removed by filtration. The filtrate was 
evaporated to dryness and purified by silica gel thin layer chromatography 
developed by ethyl acetate affording the titled compound as a light yellow 
solid. ESI-MS: m/z 591 (MHO; 'H-NMR (CDCl a ): 5 1.42 (9H, s), 2.02-2.15 (2H, 
m), 2.76 (3H, s), 3.33-3.50 (2H, m), 3.95-4.13 (5H, m), 4.48 (2H, s), 6.59 (1H, d, 
J=7.9 Hz), 7.16-7.76 (6H, m), 8.41-8.56 (2H, m). 



g) Preparation of (5.6-difluoro-l -T nethvl-lH-henzoimida7.nl-2-vlU3-mRt.hvI.4. 
{3-f(pvridin-3-vImethvl)-amino1-nrn Doxv)-hBn7.nfuran-2-vn-Tnethanonftr 

To a solution of the compound above (19 mg) in dichloromethane (0.5 ml) 
was added trifluoroacetic acid (0.5 ml) and the mixture was stirred for 30 
minutes at room temperature. The solution was diluted with ethyl acetate 
and washed with aqueous NaHCO, solution and brine, and dried over 
anhydrous sodium sulfate. Sodium sulfate was removed by filtration. The 
filtrate was evaporated to dryness and the residue was purified by silica gel 
thin layer chromatography developed by dichloromethane-methanol affording 
the titled compound as a light yellow oil (15 mg). ESI-MS: m/z 491 (MH*); 'H- 
NMR (CDC1 3 ): 5 2.03-2.14 (2H, m), 2.74 (3H, s), 2.91 (2H, t, J=6.9 Hz), 3.86 
(2H, s), 4.07 (3H, s), 4.20 (2H, t, J=6.3 Hz), 6.64 (1H, d, J=7.9 Hz), 7.17 (1H, d, 
J=8.3 Hz), 7.20-7.29 (2H, m), 7.39 (1H, t, J=8.3 Hz), 7.67-7.76 (2H, m), 8.49' ' 
(1H, dd, J=1.7, 4.6 Hz), 8.58 (1H, d, J=2.0). 



Example 130: 
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15 



20 



Proration of f3-™pt.Tw1-4^(3 - K^^^ 

hpn^fiir a n.2-Yl)-n-^-^"^h o i^^-Yl-^^v^-lH-benzoimidazol-2-Yl1- 
methanone: 



^ Preparation "f r9-mnrDho1 ^-/l-v1-fithvD-(2-nitro-phenvl)-am^e: 

To a solution of l-chloro-2-nitro-benzene (1.0 g) in ethanol (2 ml) was 
added N-(2-aminoethyl)morpholine (2.0 ml). The mixture was heated at 80° C 
for 4 days and evaporated to dryness. The residue was purified by silica gel 
column chromatography developed by hexane-ethyl acetate affording the title 
compound as an orange oil (1.35 g). ESI-MS: m/z 252 (MH*); 'H-NMR (CDC1 8 ): 
8 2 50-2.54 (4H, m), 2.72 (2H, t, J=6.3 Hz), 3.33-3.39 (2H, m), 3.73-3.77 (4H, 
m), 6.59-6.66 (1H, m), 6.80 (1H, d, J=8.9 Hz), 7.38-7.44 (1H, m), 8.14-8.18 (1H, 
m), 8.46 (1H, broad singlet). 



h ) Preparation 1 .f9,. m or D h o 1in-4-v1-ethvl)-lH-benzoimidazole: 

This compound was prepared from the compound above in a similar 
manner to Example 129-b. It was obtained as a colorless needle. ESI-MS: m/z 
232 (MH*)' l H-NMR (CDC1 3 ): 8 2.48-2.51 (4H, m), 2.78 (2H, t, J=6.3 Hz), 3.68- 
3.72 (4H, m), 4.27 (2H, t, J=6.3 Hz), 7.28-7.35 (2H, m), 7.38-7.43 (1H, m), 7.80- 
7.84 (1H, m), 8.01 (1H, s). 



.) P ro rara tion nf (.S-met b v1-4-(3-[(nvridin-3-vlmethYlVaminol-propoxYl- 
^■znf 11 r g n.9-vn-n-f2-Tnnmholin-4-v 1-ftthvn-lH-ben7.oimidazol-2-Yl]- 

25 methanone: 

This compound was prepared from the compound above in a similar 
manner to Example 129-f and 129-g. It was obtained as a yellow solid. ESI- 
MS' m/z 554 (MH*); 'H-NMR (CDC1,): 8 2.02-2.15 (2H, m), 2.41-2.44 (4H, m), 
2 65-2.69 (5H, m), 2.91 (2H, t, J=6.93 Hz), 3.35-3.39 (4H, m), 3.87 (2H, s), 4.20 
30 (2H, t, J=5.94 Hz), 4.69 (2H, t, J=5.61 Hz), 6.64 (1H, d, J=7.92 Hz), 7.15 (1H, 
d J=8.58 Hz>, 7.21-7.26 (1H, m), 7.33-7.50 (4H, m), 7.71 (1H, d, J=7.59 Hz), 
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7.95 (1H, d, J=7.59 Hz), 8.48 (1H, dd, J=1.65, 4.95 Hz), 8.58 (1H, d, J=l 98 
Hz). 



Example 131; 

5 

Preparation of (3-methvl-4-f3-r(pvr idin-3^^ 
penzofuran-2-vlVfl-(2-nvridin^ 



a) Prepara tion of l-methoxvmethvl-lH-ben?oimidaznlft: 

10 lH-Benzoimidazole (2.5 g) in DMF (10 ml) was stirred with NaH (60%, 

850 mg) at 0 °C for ten minutes. To the solution was added methoxymethyl 
chloride (1.65 ml). The reaction mixture was stirred at the same temperature 
for 1 hour and then it was diluted with ethyl acetate. The solution was 
washed with water 3 times and brine, and dried over.anhydrous sodium 

15 sulfate. Sodium sulfate was removed by filtration. The filtrate was purified 
by silica gel column chromatography developed by dichloromethane-methanol 
affording the titled compound as a pale yellow oil (2.6 g). ESI-MS: m/z 163 
(MHO; 'H-NMR (CDC1 3 ): 6 3.23 (3H, s), 5.51 (2H, s), 7.29-7.38 (2H, m), 7.50- 
7.57 (1H, m), 7.79-7.88 (1H, m), 7.99 (1H, s). 



b) Preparation of f3-f2-(l-methoxvmfi1-> l Y l-lH-hfin7.nimidazolB-2-carbonvn.a- 

methyl-ben2ofiiran-4-vloxv1.propvll-pvridin-.q .vlmethv1-r ar bamic acid tart.. 
butvl ester: 

This compound was prepared from the compound above in a similar 
25 manner to Example 129-f. It was obtained as. a light yellow oil. ESI-MS: m/z 
585 (MH*); 'H-NMR (CDC1 3 ): 8 1.46 (9H, s), 2.05-2.01 (2H, m), 2.76 (2H, s), 
3.28-3.67 (5H, m), 4.04-4.16 (2H, m), 4.50 (2H, s), 5.92 (2H, s), 6.61 (1H, d, 
J=6.3 Hz), 7.16-7.68 (7H, m), 7.97 (1H, d, J=7.6 Hz), 8.46-8.49 (2H, m). ' 



c) Preparation of (lH-benzoimida 2 ol- 2-vlW3-niftt.hvl-4-13-r(nvn-din-3.vlTnftt.bYl)- 
amino1-propoxyl-benzofuran-2-vl)-methanone: 
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To a solution of the compound above (380 mg) in a mixture of methanol- 
THF (1:1, 10 ml) were added cone. HC1 (3 ml) and water (3 ml). The resulted 
solution was heated at 70 °C overnight. The mixture was diluted with ethyl 
acetate and washed with NaHC0 3 aqueous solution and brine, then it was 

5 dried over anhydrous sodium sulfate. Sodium sulfate was removed by 

filtration. The filtrate was evaporated to dryness and the residue was purified 
by silica gel column chromatography developed by methanol-dichloromethane 
affording the titled compound as a yellow solid (271 mg). ESI-MS: m/z 441 
(MH"); 'H-NMR (CDC1 3 ): 8 2.12-2.23 (2H, m), 2.83 (3H, s), 3.05-3.17 (2H, m), 

10 4.05 (2H, s), 4.14 (2H, t, J=5.9 Hz), 6.25-6.37 (1H, m), 7.06-7.80 (8H, m), 8.46 
(1H, dd, J=1.3, 4.6 Hz), 8.57 (1H, d, J=1.7 Hz). 



d) Preparation of (3-methvl-4-(3-f(pvridin-3-vImethvlVamino1-Dropoxv)- 
benzofuran-2-vD-ri-(2-pvridin-2-vl-ethvl)-lH-benzoimidazoI-2-vn-methanone: 

15 To a solution of the compound above (10 mg), 2-pyridin-2-yl-ethanol 

(0.005 ml) and l,l'-azobis(N,N-dimethylformamide) (12 mg) in THF (1 ml) was 
added tri n-butylphosphine (0.017 ml) and the mixture was stirred overnight 
at room temperature. The reaction mixture was evaporated to dryness and 
purified by silica gel thin layer chromatography developed by methanol -ethyl 

20 acetate affording the titled compound (11 mg) as a light yellow oil. ESI-MS: 
m/z 546 (MH + ); 'H-NMR (CDC1 3 ): 5 2.04-2.14 (2H, m), 2.70 (3H, s), 2.90 (2H, t, 
J=6.6 Hz), 3.42 (2H, t, J=6.9 Hz), 3.85 (2H, s), 4.20 (2H, t, J-5.9 Hz), 4.96 (2H, 
t, J=6.9 Hz), 6.64 (1H, d, J=8.3 Hz), 6.99-7.48 (9H, m), 7.66-7.70 (1H, m), 7.89- 
7.95 (lH,m), 8.48-8.58 (3H,m). ' 



Example 132: 



Preparation of (4.5-dimethvl-thiazol-2-vl)-(3-methvl-4-(3-f(pvridin-3-vlmethvD- 
aminoT-propoxv)-benzofuran-2-vl)-methanone: 



a) Preparation of f3-f2-(4.5-dimethvl-thiazole-2-carbonvI)-3-methyl- 
benzofuran-4-vlo'xv1-propvl)-pvr'idin-3-vlmethvl-carbamic acid tert-butvl ester: 
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This compound was prepared from (3-[3-methyl-2-(morpholine-4- 
carbonyl)-benzofuran-4-yloxy]-propyl}.pyridin-3-ylmethyl-carbamic acid tert- 
butyl ester, the compound of Example 129-e and 4,5-dimethylthiazole by the 
same method as Example 129-f. It was obtained as a yellow oil (93% yield) 
5 ESI-MS: m/z 536 (MIT); 'H-NMR 8: 1.46 (9H, s), 2.01-2.18 (2H, m), 2.50 (6H, 
s), 2.79 (3H, s), 3.36-3.56 (2H, m), 4.06-4.13 (2H, m), 4.48 (2H, s), 6.59 (1H, d, 
J=7.9 Hz), 7.17-7.65 (4H, m), 8.49-8.53 (2H, m). 



b) Preparation of (4.5-dimethvUthiazol-2-vl)-f3-methvl-4>(3-ffDvridin-3- 
10 vlmethvl)-amino1-propoxvl-benzofuran-2-vD-methanQne : 

This compound was prepared from the compound above by the.same 
method as described in Example 129-f. This was obtained as a yellow oil 
(97%). ESI-MS: m/z 436 (MHO; l H-NMR 8: 2.05-2.15 (2H, m), 2.49 (6H, s), 
2.79 (3H, s), 2.98-3.08 (2H, m), 3.89 (2H, s), 4.18 (2H, t, J=5.9 Hz), 6.60 (1H, d, 
15 J=7.6 Hz), 7.15-7.39 (3H, m), 7.72 (1H, d, J=7.6 Hz), 8.48-8.57 (2H, m). 



Example 133: 



Preparation of (4.5-dimethvl-thiazol-2-vl)-(3-methvl-4-f3-r(pvridin-3-vlmethvlV 
20 amino1-propoxv)-benzofuran-2-vI)-methanone oxime : 

The compound of Example 132 (185 mg), 4,5-dimethyl-thiazol-2-yl)-(3- 
methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}-benzofuran-2-yl)- 
methanone, was heated with hydroxylamine hydrochloride (74 mg) in pyridine 
(5 ml) at 70 6 C overnight. The reaction mixture was diluted with ethyl acetate 

25 and the solution was washed with sodium bicarbonate solution and brine. The 
organic layer was dried over anhydrous sodium sulfate. The organic layer was 
evaporated to dryness and separated by silica gel column chromatography 
developed by a mixture of dichloromethane and methanol. Though this 
chromatography gave both E and Z isomers, their stereochemistry was not 

30 determined. 

The less polar isomer (Example 133-1) was obtained as a colorless solid: 
Rf value on silica gel TLC developed by dichloromethane-methanol (10:1) = 
0.31, ESI-MS: m/z 451 (MHO, l H-NMR 8: 2.07 (2H, quintet, J=7 Hz), 2.40 (3H, 
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s), 2.43 (3H, s), 2.47 (3H, s), 2.86 (2H, t, J=7 Hz), 3.83 (2H, s), 4.12 (2H, brs), 
6.60 (1H, brd, J=8 Hz), 7.08 (1H, dd, J=8 Hz, 1 Hz), 7.19 (1H, t, J=8 Hz), 7.20 
(1H, m), 7.68 (1H, m), 8.48 (1H, dd, J=5 Hz, 2Hz), 8.56 (1H, d, J=2 Hz). 

The more polar isomer (Example 133-2) was obtained as a colorless solid: 
Rf value on silica gel TLC developed by dichloromethane-methanol (10:1) = 
0.23, ESI-MS: m/z 451 (MH*), 'H-NMR 8: 2.06 (2H, quintet, J=6.5Hz), 2.24 
(3H, s), 2.31 (3H, s), 2.33 (3H, s), 2.85 (2H, t, J=6.5 Hz), 3.84 (2H, s), 4.09 (2H, 
t, 6 Hz), 6.55 (1H, brd, 8Hz), 7.0-7.25 (3H, m), 7.71 (1H, m), 8.47 (1H, dd, J=5 
Hz, 1.5 Hz), 8.54 (1H, d, J=1.5 Hz). 



Following compounds in Example 134 to Example 137 were prepared in a 
similar manner to Example 133. E and Z isomers of each Example were not 
separated. 



15 Example 134: 



Preparation of (4.5-dimethvl-thiazol-2-vl)-(3-methvl-4-(3-[(pvridin-3-vlmethvl)- 
amino1-propoxvl-benzofuran-2-vl)-methanone O-ethvl-oxime: 

Colorless oil. ESI-MS: m/z 478 (MH*), 'H-NMR 8: 1.34 +1.46 {3H, 
20 NOCH^CJ^,, [1.34 (t, J=7 Hz), 1.46 (t, J=7Hz)]}, 2.05 (2H, quintet, J=6.6 Hz, 
CH 2 CH 2 CH 4 ), 2.26+2.33+2.34+2.36+2.43 I9H, 3 x CH, [2.26 (s), 2.33 (s), 2.34 
(s), 2.36 (s), 2.43 (s)]}, 2.89 (2H, t, J=6.5 Hz, NCH,), 3.84 (2H, s, NCH S ), 4.15 
(2H, t, J=6 Hz, OCH 4 ), 4.35+4.39 {2H, NOCH,, [4.35 (q, J=7 Hz), 4.49 (q, J=7 
Hz)]}, 6.60 (1H, brd, J=8Hz, ArH), 7.0-7.26 (3H, m, ArH), 7.67 (brd, J=8 Hz, 
25 ArH), 8.48 (1H, brd, J=4 Hz, ArH), 8.57 (1H, brs, ArH). 



Example 135: 



Preparation of (4.5-dimethvl-thiazol-2-vl)-(3-methvl-4-{3-f(pvridin-3-ylmethvl)- 
30 amino1-propoxv]-benzofuran-2-vl)-methanone Q-(4-nitro-benzvlVoxime: 
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Colorless oil. ESI-MS: m/z 586 (MIT), 'H-NMR 8: 2.04 (2H, m, 
CHjGHjGHj), 2.21+2.25+2.32+2.36+2.37+2.44 {9H, 3 x CH, [2.21 (s), 2.25 (s), 
2.32 (s), 2.36 (s), 2.37 (s), 2.44 (s)]}, 2.89 (2H, t, J=6.5 Hz, NCH 2 ), 3.83 (2H, s, 
NCHj), 4.16 (2H, m, OCH 2 ), 5.39+5.53 {2H, NOCH, [5.39 (s), 5.63 (s)]}, 6.60 
5 (1H, m, ArH), 6.95-7.3 (3H, m, ArH), 7.5-7.7 (3H, m, ArH), 8.15-8.3 (2H, m, 
ArH), 8.47 (1H, brd, J=4 Hz), 8.56 (1H, brs). 



Example 136: 



10 Preparation of f4.5-dimethvl-thiazol-2-vI)-(3-methvI-4-(3-f(pvridin-3-vImethvl)- 
aminol -propoxv) -benzofuran-2-vI )-methanone O-phenvl-oxime : 

Colorless oil. ESI-MS: m/z 527 (MHO, 'H-NMR S: 2.07 (2H, quintet, J=6.5 
Hz, CH^CH,), 2.33+2.390+2.392+2.44+2.49 (9H, 3 x CH, [2.33 (s), 2.390 (s), 
2.392 (s), 2.44 (s), 2.49 (s)]}, 2.90 (2H, t, J=6,5 Hz, NCH,), 3.85 (2H, s, NCH 2 ), 
15 4.18 (2H, t, J=6 Hz, OCH 2 ), 6.62 (1H, m, ArH), 7.0-8.4 (8H, m, ArH), 7.67 (1H, 
m, ArH), 8.47 (1H, brs), 8.56 (1H, brs). 



Example 137: 



20 Preparation of (4.5-dimethvl-thiazol-2-vl)-(3-methvl-4-(3- f(pvridin-3-vlmethvlV 
amino1-propoxvl-benzofuran-2-vl)-methanone O-allvl-oxime: 

Colorless oil. ESI-MS: m/z 491 (MHO, 'H-NMR 8:2.05 (2H, quintet, J=6.5 
Hz, CH^CH,), 2.26+2.33+2.35+2.37+2.43 {9H, 3 x CH, [2.26 (s), 2.33 (s), 
2.35 (s), 2.37 (s), 2.43 (s)]), 2.88 (2H, t, J=6.5 Hz, NCH 2 ), 3.84 (2H, s, NCH S ), 
25 4.15 (2H, t, J=6 Hz, OCH 2 ), 4.79+4.92 {2H, CH 2 -CH=CH S [4.79 (d, J=6 Hz), 
4.92 (d, J=6 Hz)]}, 5.2-5.52 (2H, m, CH=CHp, 5.9-6.2 (1H, m, CH^CH,), 
6.60(1H, d, J=7.5 Hz, ArH), 7.0-7.26 (3H, m), 7.67 (1H, brd, J=7.5 Hz, ArH), 
8.48 (1H, dd, J=5 Hz, 1.5 Hz, ArH), 8.57 (1H, brs). 



30 Example 138: 
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Preparation of (3'f2-(2-methoxV"phenvIV3-niethvl-benzof\iran-4-vloxv1-propvl)- 
pvTidin-3-vlmethvl-amine: 

a) Preparation of f3-(2-Bromo-3-methvl-ben2ofuran-4»vIoxv)-propvl1-Pvridin-3- 
5 vlmethvl-carbamic acid tert-butvl ester: 

This compound was prepared from [3-(2-bromo-3-methyl-benzofuran-4- 
yloxy)-propyl]-pyridin-3-ylmethyl amine, the compound of Example 75-b, by 
the same method as Example 116-a. Yellow solid. FAB-MS: m/z 475 (MH + ), 477 
(MIT); MR (CDC1 3 ) 5: 1.45 (9H, s), 2.06 (2H, bra), 1.27 (3H, s), 3.43 (2H, bra), 
10 4.04 (2H, t f J=5.9 Hz), 4.46 (2H, s), 6.56 (1H, d, J=7.9 Hz), 7.01 (1H, d, J=8.3 Hz), 7.12 
(1H, t, J=8.3 Hz), 7.20-7.24 (1H, m), 7.55-7.64 (1H, m), 8.51-8.53 (2H, m). . 

b) Preparation of (3-[2-(2-methoxv-phenvl)-3-methvl-benzofuran-4-vloxvl- 
propvll-pvridin-3-vImethvl-carbamic acid tert-butvl ester: 

[3-(2-Bromo-3-methyl-benzofuran-4-yloxy)-propyl]-p3oidin-3-ylmethyl- 
15 carbamic acid tert-butyl ester (36 mg, 0.075 mmol) was refluxed with 2- 

methoxy-benzeneboronic acid (57 mg, 0.375 mmol), sodium tert-butoxide (42 
mg, 0.375 mmol) and tetrakis(triphnylphosphine)palladium (9 mg, 
0.0075mmol) in DME under argon atmosphere. The mixture was filtered 
through celite-bed and washed with ethyl acetate. The filtrate was washed 
20 with brine and dried over anhydrous sodium sulfate. The solvent was 

removed under reduced pressure and the residue was purified by silica gel 
TLC (hexane-ethyl acetate = 1:2). The product was obtained as a pale yellow 
oil (28 mg, 74 %). FAB-MS: m/z 503 (MH*); l H-NMR (CDC1.) 5: 1.46 (9H, s), 
2.08 (2H, brs), 2.29 (3H, s), 3.44 (2H, brs), 3.85 (3H, s), 4.07 (2H, m), 4.47 (2H, 
25 s), 6.99-7.54 (8H, m), 7.56 (1H, d, J=7.6 Hz), 8.50 (2H, m). 



c) Preparation of f3-f2-(2-methoxv-phenvl)-3-methvl-benzofuran-4-vloxv1- 
propvll-pvridin-3-vlmethvl-amine: 

{3-[2-(2-Methoxy-phenyl)-3-methyl-benzofuran-4-yloxy]-propyl}-pyridin-3- 
30 ylmethyl-carbamic acid tert-butyl ester (24 mg) was treated in 10 % 

trifluoroacetic acid in dichloromethane at room temperature for 18 hours. The 
mixture was washed with saturated sodium bicarbonate solution and the 
organic layer was washed with brine and dried over anhydrous sodium sulfate. 
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The solvent was removed under reduced pressure, the residue was purified by 
silica gel TLC (dichloromethane-methanol = 10:1) to give a pale yellow oil (17 
mg, 88 %). FAB-MS: m/z 402 (MH + ); ! H-NMR (CDC1 3 ) 8: 2.07 (2H, tt, J=6.6 Hz, 
5.9 Hz), 2.28 (3H, s), 2.90 (2H, t, 6.6 Hz), 3.84 (3H, s), 3.85 (2H, s), 4.17 (2H, t, 
5 J=5.9 Hz), 6.61 (1H, d f J=7.6 Hz), 6.95-7.23 (5H, m), 7.40 (1H, dt, J=7.6 Hz, 1.7 
Hz), 7.46 (1H, dd, J=7.6, 1.7 Hz), 7.67 (1H, d, J=7.4 Hz), 8.48 (1H, d, J=3.0 
Hz), 8,56 (1H, s). 



Example 139: 



Preparation of 3-methvl-4-f3-[( , pvridin-3-vlmethvl)-amino1-propoxv)- 
benzofuran-2-carboxvlic acid NV4-fluoro-phenvl)-hvdrazide (Example 139-1) 
and 3-methvl-4"{3"f(pvridin-3-vlniethvl)-ammoVpropoxv)-benzofuran-2- 
carboxvlic acid N-(4-fluoro-phenvl)-hvdrazide (Example 139-2): 



a) Preparation of 443-(tert-butoxvcarbonvl-pvridin-3-vlmethvl-aminoV 
propoxv1-3-methvl-benzofuran-2-carboxvIic acid 

4-[3-(tert-Butoxycarbonyl-pyridin-3-ylmethyl-amino)-propoxy]-3-methyl- 
benzofuran-2-carboxylic acid ethyl ester (634 mg), the first intermediate of 

20 Example 87, was stirred with lithium hydroxide (113mg) in tetrahydrofuran 
(2.7 ml) and water (2.7 ml) at 50 °C overnight. 2N HC1 (1.35 ml) and ethyl 
acetate were added to the reaction mixture. The organic layer was separated, 
dried over anhydrous sodium sulfate and concentrated under reduced 
pressure. The product was obtained as a colorless foam (575 mg, 97%). The 

25 foam was used as a starting material in the next step without further 

purification. ESI-MS: m/z 441 (MH*); 'H-NMR 8: 1.51 (9H, s), 2.05-2.11 (2H, 
m), 2.74 (3H, s), 3.44 (2H, m), 4.02 (2H, t, J=5.4 Hz), 4,51 (2H, s), 6.51 (1H, d, 
J=7.6Hz), 7.14 (1H, d, J=8.3 Hz), 7.23-7.34 (2H, m), 7.79 (1H, br), 8.51 (1H, dd, 
J=1.3,5.0 Hz), 8.59 (1H, m). 



b) Preparation of (3-(2-fN , -(4-fluoro-phenvl)-hvdrazinocarbonvn-3-methvl- 
benzofuran-4-vloxvt-propvl)-pvridin-3-vlmethvl-carbamic acid tert-butvl ester 
(Example 139-b-l) and (3-f2-fN-(4-fluoro-phenvl)-hvdrazinocarbonvll-3* 
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methvl-benzofuran-4-vloxv)-propvI)-pvridin-3-vlmethvI-carbamic acid tert- 
butvl ester (Example 139-b-2): 

4-[3-(tert-Butoxycarbonyl-pyridin-3-ylmethyl-amino)-propoxy]-3-methyl- 
benzofuran-2-carboxylic acid obtained above (22.0 mg) was stirred with 4- 
5 fluorophenylhydrazine hydrochloride (9.8 mg), triethylamine (0,0084 ml) and 
water-soluble carbodiimide hydrochloride (11.5 mg) in dichloromethane (0.5 
ml) at room temperature for 14 hours. Water and ethyl acetate were added to 
the mixture, and the organic layer was separated, dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. The residue was 
10 purified by silica gel TLC developed by dichloromethane-methanol (20:1). 

The less polar isomer obtained as a colorless oil was (3-{2-[N'-(4-fluoro- 
phenyl) : hydrazinocarbonyl]-3«methyl-benzofuran-4-yloxy}-propyl)-pyridin-3- 
ylmethyl-carbamic acid tert-butyl ester (13.1 mg, 48%): ESI-MS: m/z 549 
(MHO; 'H-NMR 8: 1.45 (9H, s), 2.08 (2H, m), 2.70 (3H, s), 3.44 (2H, m), 4.07 

15 (2H, t, J=5.8 Hz), 4.46 (2H, br), 6.24 (1H, br), 7.00 (1H, d, J=8.2 Hz), 6.89-6.99 
(4H, m), 7.06 (1H, d, J= 8.6 Hz), 7.21-7.35 (2H, m), 7.54 (1H, m), 8.32 (1H, br), 
8.49-8.52 (2H, m). The more polar isomer obtained as a colorless oil was (3-{2- 
[N-(4-fluoro-phenyl)-hydrazinocarbonyl]-3-methyl-benzofuran-4-yloxy}-propyD- 
pyridin-3-ylmethyl-carbamic acid tert-butyl ester (4.7 mg, 17%): ESI-MS: m/z 

20 549 (MH*); 'H-NMR 8: 1.44 (9H, s), 2.07 (2H, m), 2.49 (3H, s), 3.42 (2H, m), 
4.03 (2H, t, J=5.9 Hz), 4.45 (2H, br), 4.95 (2H, br), 6.51 (1H, d, J=7.8 Hz), 6.73 
(1H, d, J=8.4 Hz), 6.93-7.01 (2H, m), 7.13-7.24 (4H, m), 7.54 (1H, m), 8.48-8.53 
(2H, m). 



25 c) Preparation of 3-methvl-4-(34(pvridin-3-vlmethvl)-aminol-propoxv)- 

benzofuran-2-carboxvlic acid N > -(4-fluoro-phenvl)-hvdrazide (Example 139-1): 

The compound of Example 139-b-l (12.1 mg) was stirred with 
trifluoroacetic acid (0.121 ml) in dichloromethane (1.2 ml) at room temperature 
for 3 hours. Saturated sodium bicarbonate aqueous solution and ethyl acetate 

30 were added to the mixture and the organic layer was separated, dried over 
sodium sulfate and concentrated under reduced pressure. The residue was 
purified by silica gel TLC developed by dichloromethane-methanol (10:1) to 
give 3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}-benzofuran-2- 
carboxylic acid N'-(4-fluoro-phenyl)-hydrazide as a colorless oil (8.6 mg, 87%). 

35 ESI-MS: m/z 449 (MH*); l H-NMR (CD 3 OD) 8: 2.08 (2H, tt, J=5.9, 7.3 Hz), 2.62 
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(3H, s), 2.85 (2H, t, J=7.3 Hz), 3.85 (2H, s), 4.19 (2H, t, J=5.9 Hz), 6.75 (1H, d, 
J=7.9 Hz), 6.85-6.97 (4H, m), 7.12 (1H, d, J=7.9 Hz), 7.32-7.38 (2H, m), 7.83 ' 
(1H, m), 8.41 (1H, dd, J=1.6, 4.9 Hz), 8.52 (1H, m). 



d) Preparation of 3-methvl-4-(3-ffnv ridin-3-vlTnfit.hvl)-amiTinVp rn r nvY)- 
benzofuran-2-carboxvIic acid N-te -fluoro-phfinylVhydragide (Examplfl 1fl9-9.) ; 

This compound was prepared from the compound of Example 139-b-2 (3.3 
mg) in a similar manner to Example 139-c. This was obtained as a colorless oil 
(1.4 mg, 52%). 

ESI-MS: m/z 449 (MET); 'H-NMR 5: 2.04 (2H, tt, J=6.1, 6.9 Hz), 2.48 (3H, s), 
2.86 (2H, t, J=6.9 Hz), 3.83 (2H, s), 4.13 (2H, t, J=6.1 Hz), 4.95 (2H, br), 6.57 
(1H, d, J=7.9 Hz), 6.73 (1H, d, J=8.3 Hz), 6.97 (2H, t, J=8.6 Hz), 7.14-7.26 (4H, 
m), 7.66 (1H, m), 8.50 (1H, m), 8.56 (1H, m). 



Example 140: 



Preparation of 3-meth vl-4-f3-rfDvridin-3-v]methvn-aminn1.propoxvl- 
benzofura n-2-carboxvlic acid NV3-nitro-phenvl)-hvdrfl7.irlft- 

This compound was prepared from 4-[3-(tert-butoxycarbonyl-pyridin-3- 
ylmethyl-amino)-propoxy]-3-methyl-benzofuran-2-carboxylic acid (Example 
139-a) and 3-nitrophenylhydrazine hydrochloride in a similar manner to 
Example 139-b and 139-c. ESI-MS: m/z 476 (MH*), 'H-NMR 5: 2.07 (2H, tt, 
J=5.9, 6.8 Hz), 2.69 (3H, s), 2.88 (2H, t, J=6.8 Hz), 3.84 (2H, s), 4.18 (2H, t,' 
J=5.9 Hz), 6.51 (1H, m), 6.66 (1H, d, J*7.9 Hz), 7.07 (1H, d, J=7.9 Hz), 7.20- 
7.42 (4H, m), 7.67 (1H, m), 7.74-7.77 (2H, m), 8.41 (1H, m), 8.49 (1H, m), 8.56 
(1H, m). 



Example 141: 



Preparation of isonicotinic acid N'-fa-^ e thvl^-O-rfnvridin-R-vlmPthvlVaminnl- 
propoxv)-benzofuran-2-carbonvl)-hvdrfl?:iHfi: 
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This compound was prepared from 4.[3-(tert-butoxycarbonyl-pyridin.3- 
. ylxnethyl-am^-propoxyl-S-methyl-benzofuran^-carboxylic acid (Example 
139-a) and isonicotinic acid hydrazine in a similar manner to Examp e 139-b 
andl39-c Yellow solid. ESI-MS: m/z 460 (MH*), 'H-NMR (CD,OD) 8: 2.11 
(2H tt J=5.8, 7.3 Hz), 2.66 (3H, s), 2.90 (2H, t, J=7.3 Hz), 3.89 (2H, s), 4.21 
W J-5 8 Hz) 6 78 <1H, d, J=7.9 Hz), 7.13 (1H, d, J=8.6 Hz), 7.37 (2H, m), 

dd, J=1.7, 4.5 Hz). 



10 

Hard gelatin capsules each containing the following ingredients were 
manufactured in the conventional manner per se: 
(3-[2-(2-Fluoro-ph e noxymethyl)-3-methyl-benzofuran-4-yloxy] 

-propyH-pyridin-3-ylmethyl-amine 100 mg 

_ . 56 mg 

15 Lactose 

Crystalline Cellulose 30 m 6 

Silicic acid, Light Anhydrous 10 mg 



Talc 

Magnesium stearate 1 m S 

20 Total 



3mg 
lmg 
200 mg 



Example B 

Tablets each containing the following ingredients were manufactured in 

the conventional manner per se: 

25 . { 3.[2-(2-Fluoro- P henoxymethyl)-3-methyl-benzofuran-4-yloxy] 

-propyl}-pyridin-3-ylmethyl-amine 100 mg 

t 4. 60 mg 
Lactose 

Cornstarch 20 m * 

Sodium Starch Glycolate 10 ™g 

30 Polyvinylpyrrolidone 6 m 6 

Talc 3rog 
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1 mg 
200 mg 
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CLAIMS 



Bicyclic compounds of the formula [I], 



) 

5 

wherein 







Q 1 — 
I 




0 


R 2 




r 






R 5 





[I] 



R 1 is hydrogen, an unsubstituted or substituted heterocyclic ring, 



.R» /* 

-COOR«,-C(0)-N^ r)o ,-C(S)-NC, Rl0 , - Q4 - N \ R ic 



_Q4_ R 8 -Q«-OR» ( -Q«-S(0) x R« , -P(0)\ 



^OR 8 
OR 9 



B 8 Q^R 9 



_ CH = N-ORa -CH = N-N< R10 , -CH = CH-R 8 or _ C (O)- fU^ ; 

R s is hydrogen, unsubstituted or substituted lower alkyl, aralkyl, 
10 cycloalkyl or cycloalkylalkyl; 

R 3 , R* and R 5 are independently hydrogen or halogen; 

R 6 and R 7 are independently hydrogen, unsubstituted or substituted 
lower alkyl, an aromatic ring or aliphatic ring which may contain 
heteroatom(s); or R 6 and R T form an aliphatic ring which may 
15 contain further heteroatom(s) together with the adjacent Q*. N and 

Q 3 ; or Q l and R 6 form an aliphatic ring which may contain further 
heteroatom(s) together with the adjacent N and Q'; 
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R a , R 9 and R 10 are independently hydrogen, unsubstituted or substituted 
lower alkyl, aralkyl, cycloalkyl, cycloalkylalkyl, an aromatic ring or 
aliphatic ring which may contain heteroatom(s); or R 9 and R 10 form 
an aliphatic ring which may contain further heteroatom(s) together 
with the adjacent nitrogen; 

Q 1 i s unsubstituted or substituted lower alkylene other than 
unsubstituted or substituted methylene; 

Q 2 and Q 3 are each independently a single bond, unsubstituted or 
substituted lower alkylene; 

Q 4 is a single bond, carbonyl, oxime, oxime O-ether which has a 

substituted or unsubstituted lower alkyl, lower alkenyl, aralkyl or 
aryl radical on the oxygen atom, or unsubstituted or substituted 
lower alkylene; 

Q 5 is a single bond or carbonyl and 

x is an integer of 0 to 2; 

with the proviso that when R l is ~~ COOC 2 H 5 , then 
Q 2 -R 6 



_ Q L N ' CH^H-CHjNH-Isopropy! 

is not 



V-R 7 : Qnnf . OH 



and pharmaceutical^ acceptable salts thereof. 

2. Bicyclic compounds of the formula [I] according to claim 1, wherein R l is 
unsubstituted or substituted heterocyclic ring. 

3. Bicyclic compounds of the formula [I] according to claim 1, wherein R 1 is 
— COOPP.and R 8 is as defined in claim 1. 

4. Bicyclic compounds of the formula [I] according to claim 1, wherein R 1 is 

-c(0)-nC in 

and R 9 and R 10 are as defined in claim 1. 

5. Bicyclic . compounds of the formula [I] according to claim 1, wherein R l is 
,R 9 



-C(S)-N<^ 



R 10 , 
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and R 9 and R'° are as defined in claim 1. 
6. Bicyclic compounds of the formula [I] according to claim 1, wherein R 1 is 

-*-<«,. 

and Q\ R° and R 10 are as defined in claim 1. 
5 7 . Bicyclic compounds of the formula [I] according to claim 1. wherein R l is 

— Q 4 — R 8 

and R 8 and Q 4 are as defined in claim 1. 

8. Bicyclic compounds of the formula II] according to claim 1, wherein R 1 is 

— Q 4 — OR 8 

10 and Q 4 and R 8 are as defined in claim 1. 

9. Bicyclic compounds of the formula [I] according to claim 1, wherein R 1 is 
— Q 4 — S (0)j,R 8 

and Q\ R" and x are as defined in claim 1. 

10. Bicyclic compounds of the formula [I] according to claim 1, wherein R l is 

/OR 8 

- p(0 <otf, 
and R 8 and R 9 are as defined in claim 1. 

11. Bicyclic compounds of the formula N according to claim 1, wherein R 1 is 

— CH = N — OR 8 , 

and R 8 is as defined in claim 1. 
20 12 Bicyclic compounds of the formula [I] according to claim 1, wherein R 1 is 
-CH = N-N<; R10f 
and R 9 and R" are as defined in claim 1. 
13. Bicyclic compounds of the formula [I] according to claim 1, wherein R l is 
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— CH = CH-R» 
and R" is as defined in claim 1. 

14. Bicyclic compounds of the formula [I] according to claim 1, wherein R' is 

?' , qLh ' • 

-C(0)-N-K io 
R 

wherein Q s , R", R 9 and R 10 are as defined in claim 1. 

15. Bicyclic compounds of the formula [I] according to any of claims 1 to 14 
wherein Q* is a single bond,. R 6 is hydrogen, Q is a single bond and R is 
unsubstituted or substituted lower alkyl. 



16. 



10 



15 



20 



Bicyclic compounds of the formula [I] according to any of claims 1 to 14, 
wherein Q' is a single bond, R 8 is hydrogen, Q s is a single bond or 
unsubstituted or substituted lower alkylene, and R' is an aromatic ring 
or a 3 to 7 membered aliphatic ring which may contain heteroatom(s). 

17 Bicyclic compounds of the formula [I] according to any of claims 1 to 14, 
' wherein Q< is a single bond, R 9 is unsubstituted or ^ 

alkyl, Q 3 is a single bond and R' is unsubstituted or substituted lower 

alkyl. 

18 Bicyclic compounds of the formula [I] according to any of claims 1 to 14, 
' wherein Q* is a single bond, R 6 is unsubstituted or substituted lower 

alkyl Q s is a single bond or unsubstituted or substituted lower alkylene 
and R 1 is an aromatic ring or a 3 to 7 membered aliphatic ring which may 
contain heteroatom(s). 

19 Bicyclic compounds of the formula [I] according to claim 1, wherein R' is 
_Q<-R»- Q< is carbonyl; R 8 is benzoimidazolyl substituted with halogen, 
lower alkyl, pyridinyl-lower alkyl and/or morpholinyl-lower alkyl; R is 
lower alkyl; Q* is lower alkylene; Q 2 is a single bond; Q» is unsubstituted 
lower alkylene; R 9 , R\ R s and R 8 are hydrogen; and R is phenyl, pyridyl 
or pyrimidinyl. 

20. Bicyclic compounds according to any one of claims 1 to 19, selected from 

the group consisting of 

1. 3.cyclopropyl-4-{3-l(pyridin-3-ylmethyl)-aminol-propoxy}- 
benzofuran-2-carboxylic acid ethyl ester 
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5 4. 

5. 
6. 

10 

7. 
8. 

15 9. 

10. 
11. 

20 

12. 
13. 

25 14- 
15. 

i 

16. 

30 

17. 

18. 

35 19 
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3.isopropyW-13-l(pyridm-3-ylmethyl)-amino]-propo^ 
benzofuran-2-carboxylic acid ethyl ester 

2-carboxylic acid ethyl ester 

4.{3-[(pyridin-3.ylmethyl)-aminol.propoxy}-benzofuran-2- 
rarboxvlic acid ethyl ester 

Dropyl}-pyridin-3-ylmethyl-amine 
vloxvl-propyll-pyridin-3-ylmethyl-amine 
vloxvl-propyll-pyridin-3-ylmethyl-amine 
' yloxyl.propyD-pyridin-3-ylmethyl-aniine 
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21. {3.[2-(2,3,4-trifluorophenoxymethyl)-3-inethyl-ben2ofura 
yloxy]-propyl)-p3nridin-3-ylmethyl-amine 

22. {3-[2-(2 ) 3 > 5-trifluorophenoxymethyl)-3-methyl-benzofuran-4- 

yloxy] -propyl} -pyridin-3-ylmethyl-amine 
5 23. {342-(2,4,5-trifluorophenoxymethyl)-3-methyl-benzofuran-4- 

yloxy]-propyl}-pyridin-3-ylmethyl-amine 

24. {342-(2,3,6-trifluorophenoxymethyl)-3-methyl-benzofuran-4- 
yloxy]-propyl}-pyridin-3-ylmethyl-anrine 

25. {3-[2-(2,4,6-trifluorophenoxymethyl)-3-methyl-benzofu^^^ 
10 yioxy]-propyl}-pyridiii-3-ylmethyl-amine 

26. {3-[2.(2,3,4,5,6-pentafluorophenoxymethyl)-3-methyl- 
benzofuran-4-yloxy]-propyl}-pyridin-3-ylmethyl-amine 

27. {3-[2-(3, 5 r bistrifluoromethylphenoxymethyl)-3-methyl- 
benzofuran-4-yloxy]-propyl}-pyridin-3-ylmethyl-amine 

15 28. {342-(3-morpholin-phenoxymethyl)-3-methyl-benzofuran-4- 

yloxy] -propyl) -pyridin-3-ylmethyl-amine 

29. {342-(4-moirholin-phenoxy^ 
yloxy]-propyl)-pyridin-3-ylmethyl-amine 

30. {342-(4-chlorophenoxymethyl)-3-methyl-benzofuran-4-yloxy]- 
20 propyl}-pyridin-3-ylmethyl-amine 

31. {3.[3-methyl-2-(pyridin-3-yloxymethyl)-benzofuran-4-yloxy]- 
propyl}-pyridin-3-ylmethyl-amine 

32. 4.(3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-ylmethoxy)-benzonitrile 

25 33. {343- m ethyl-2-'(2,2,2-trm 

yloxy]-propyl}-pyridin-3-ylmethyl-amine 
34. (4.hydroxy-piperidin-l-yl)-[5-(3-methyl-4-{3-[(pyridin-3- 
ylmethyl)-amino]-propoxy}-benzofuran-2-ylmethoxy)- 

benzofuran-2-yl]-methanone 
30 35. [5-(3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}- 

benzofuran-2-ylmethoxy)-benzofaran-2-yl]-piperazin-l-yl- 

methanone 

36. 5-[3-methyl-4-[3-[(pyridin-3-ylmethyl)-amino]-propoxyl]- 
benzofuran-2-ylmethoxy]-benzofuran-2-carboxylic acid ethyl 

35 ester 

37. 7-[3-methyl-443-[(pyridin-3«ylmethyl)-aniino]-propoxyl]- 

' benzofuran-2-ylmethoxyl]-benzofuran-2-carboxylic acid ethyl 
ester 
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38 5-(3-cyclopropyl-4-i3-l(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-ylmethoxy)-benzofuran-2-carboxylic acid ethyl 

ester 

39 5-[3-methyl-4-[3-[(pyridin-3-ylmethyl)-amino]-propoxyl]- 
benzofuran-2-ylmethoxyl]-benzofuran-2-carboxylic add amide 

40 [ 5 -[3-methyW43-l(pyridin-3-ylmethyl)-amino]-propoxyl]- 
benzofuran-2-ylmethoxyl]-benzofuran-2-yl]-methanol 

41 [3-[2-(2-aminomethyl-benzofuran-5-ylmethyl)-3-methyl- 
benzoftaranr4-yloxy]-propyl]-pyridin-3-ylmethyl-amine 
[3-[2-(2-ethoxymethyl-benzofuran-5-yloxymethyl)-3-methyl- 
ben Z ofuran-4-yloxy]-propyl]-pyridin-3-ylmethyl-amine 
[3-[3-methyl-2-[2-(2 ( 2,2-trifluoro-ethoxymethyl)-benzofuran-5- 
y loxymethyl]-benzofuran-4-yloxy]-propyl]-pyridin-3-ylmethyl- 

amine , . . r 

^[5-(3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}-benzofuran^ 

2-ylmethoxy)-benzofuran-2-yl]-ethanone 

2-[5-(3-methyl-4-(3-l(pFidm-3-ylmethyl)-a m ino^propoxy}-benzofuran- 

2-ylmethoxy)-benzofuran-2-yl]-propan-2-ol 
(3-[2-(2-ethoxymethyl-benzofuran-5-yloxymethyl)-3-methyl- 

benzofuran-4-yloxyl-p^^ 

{3-[2-(2,4-difluoro-phenoxymeth y l)-3-meth y l-benzofuran-4- 

y loxy]-propyl}-methyl-pyridin-3- y lmeth y l-amine 
5-(3-c y clopropyW-l3-[(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-ylmethoxy)-benzofuran-2-carboxylicacid 

25 ethylamide 

48 5-(3-cyclopropyl-4-13-l(pyridin-3-ylmethyl)-amino]-propoxy}- 

benzofuran-2-ylmethoxy)-benzofuran-2-carboxylicacid 

cyclopropylamide 

49 3 .[4-[2-(2-ethoxymethyl-benzofuran-5- y lo Xy meth y l)-3-meth y l- 

30 ' benzofuran-4-yloxyl-piperidin-l-ylmethyll-pyridine 

50 [ 5 -[3-methyl-4-(l-pyridin-3- y lmeth y l-piperidin-3- y ^ 
benzofuran-2-ylmethoxy]-benzofuran-2-yl]-methanol 

51 acetic acid 5-[3-meth y l-4-(l-pyridin-3-ylmethyl- P iperidm-3- 
yl m ethoxy)-benzofuran-2-ylmethoxy)-benzofuran-2-ylmethyl 

35 ester 

52. [3-(2-ethoxymethyl-3-methyl-benzofuran-4-ylox y )-pro Py l]- 

• p^idin-3-^methyl-ainine 

53. [ 3 -[2-(2-c y clohex y l-ethox y meth y l)-3-meth y l-benzofuran-4- 

yloxy]- P ropyl]-pyridin-3-ylmeth y l-amine 



45. 
46. 
47. 
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54. [3-l2-(3,5-dimethoxy-benzyloxymethyl)-3-methyl-benzofuran-4- 

yloxy]-propyl]-pyridin-3-ylmethyl-amine 

55. isopropyl-l3-(3-methyl-2-phenethylsulfanylmethyl-benzofuran- 

4-yloxy)-propyl] -amine 

56. [3-(3-methyl-2-phenethylsulfanylmethyl-benzofuran-4-yloxy)- 

propyl]-pyridin-3-ylmethyl-amine 

57. [3-(3-methyl-2-phenylsulfanylmethyl-benzofuran-4-yloxy)- 

propyl]-pyridin-3-ylmethyl-amine 

58. {3-[2-(4-chloro-phenylsulfanylmetliyl)-3-methyl-benzofuran-4- 

yloxy]-propyl)-pyridin-3-ylmethyl-amine 

59. {3-t2-(4-chloro-benzylsulfanylmethyl)-3-methyl-benzofuran-4- 

yloxy]-propyl)-pyridin-3-ylmethyl-amine 

60. [3-(2-ethylsulfanylmethyl-3-methyl-benzofuran-4-yloxy)- 

propyl]-pyridin-3-ylmethyl-amine 

61. (RS)-[3-[3-methyl-2-(2-phenyl-ethylsulfmylmethyl)-benzofuraii- 

4-yloxy]-propyl]-pyridin-3-ylmethyl-amine 

62. 3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-carboxylic acid (2-cyclohexyl-ethyl)-amide 

63. 3. me thyl-4-(3-pyrrolidin-l-yl-propoxy)-benzofuran-2-carboxylic 

20 acid (2-cyclohexyl-ethyl)-amide 

64. 4-[[4.(3-tert-butylamino-propoxy)-3-methyl-benzofuran-2- 

carbonyl]-amino]-benzoic acid ethyl ester 

65. 2-U4-(3-tert-butylamino-propoxy)-3-methyl-benzofuran-2- 

carbonyl]-amino]-benzoic acid ethyl ester 

66. 3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}-benzofuran-2- 

carboxylic acid (2,4-difluorophenyl)-amide 

67. 3. m ethyl-4-l3-l(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-carboxylic acid (2,3,4-trifluorophenyD-amide 

68. 3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy]- 
benzofuran-2-carboxylic acid (2-fluorophenyl)-amide 

69. 3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-carboxylic acid (4-morpholin-4-yl-phenyl)-amide 

70. 3- me thyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-carboxylic acid benzo[l,3]dioxol-5-yl amide 

71. 3- me thyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy)- 
benzofuran-2-carboxylic acid (3,5-dimethoxy-phenyl)-amide 

72. 3.methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-carboxylic acid phenyl-amide 
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3Tethyl-4-(3^^ 
( 3 T e LyM-(3»^ 

oxaz ole-4-carboxylic acid ethyl ester 

f ,« n 9. vD-oxazole-4-carboxylic acid ethyl ester 

2 ' IVo ^le-4-carboxyUc acid isopropylanude 
Ifi^S— ^..lic acid Ctetrahydro-furan-*- 

^tthyl^-Kpy^ 

beLtean-a-ylH--^-^ M,d (3,5 ' d,flU ° r0 

,nf„ran-2-yl)-thiazole^-carboicyhc acid ethyl ester 
WoLanXyll^^yl)-*i-l^arWK acd ethyl 
6Ster , , 1 (3-methvl-4-l3-Kpyridin-3-ylmethyl)- 

a^Cpo'yl— an^ns-^dihydro-oxazoM. 
y l]-(4-methyl-piperai»-l-y»-™ thanone 
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89. dl-[5-(2,4-difluoro-benzyl)-2-(3-methyl-4-{3-[(pyridin-3- 
ylmethyl)-amino]-propoxy}^ 
oxazol-4-ylM4-methyl-piperazin-l-yl)-methanone 

90. 5-cyclohexylmethyl-2-(3-methyl-4-{3-[(pyridin-3-ylmethyl)- 
5 amino]-propoxy}-benzofuran-2-yl)-oxazole-4-carboxylic acid 

ethyl ester 

91. 4-[2-hydroxy-3-[(pyridin-3-ylmethyl)-amino]-propoxy]-3- 
methyl-benzofuran-2-carboxylic acid ethyl ester 

92. 4-(2-hydroxy-3-isopropylamino-propoxy)-3-methyl-benzofuran- 

10 2-carboxylic acid cyclohexylaxnide 

93. [4-(2-hydroxy-3-isopropylamino-propoxy)-3-methyl-benzofuran- 
2-yl] -piperidin-l-yl-methanone 

94. 4-(2-hydroxy-3-isopropylamino-propoxy)-3-methyl-benzofuran- 

2-carboxylic acid ethylamide 
15 95, 4.(2-hydroxy-3-isopropylamino-propoxy)-3-methyl-benzofuran- 

2-carboxylic acid 2-cyclohexyl-ethyl ester 

96. 3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-carboxylic acid ethyl ester 

97. 3-methyl-4-(3-(2-pyridin-3-yl -ethylamino)-propoxy)- 
20 benzofuran-2-carboxylic acid ethyl ester 

98. 4-(3.benzylamino-propoxy)-3-methyl-benzofuran-2-carboxylic 

acid ethyl ester 

99. 4-(3-(4-dimethylamino-benzylamino)-propoxy)-3-methyl- 
benzofuran-2-carboxylic acid ethyl ester 

25 100. 4-(3-(l-benzyl-piperidin-4-ylaxnino)-propoxy)-3-methyl- 

benzofuran-2-carboxylic acid ethyl ester 

101. 4-(3-(indan-l-ylamino)-propoxy)- 3-methyl-benzofuran-2- 
carboxylic acid ethyl ester 

102. 4-[3-(l-ethyl-piperidin-4-ylamino)-propoxy]-3-methyl- 
30 benzofuran-2-carboxylic acid ethyl ester 

103. 3-methyl-4-[3-(l-pyridin-3-ylmethyl-piperidin-4-ylammo)- 
propoxy]-benzofuran-2-carboxylic acid ethyl ester 

104. 4-(4-^rf-butylamino-butoxy)-3-methyl-benzofuran-2-carboxylic 

acid ethyl ester 

35 105. 4-(5-^rf-butylamino-pentyloxy)-3-methyl-benzofuran-2- 

carboxylic acid ethyl ester 
106-1. 3-methyl-4-[l-methyl-3-[(p>^din-3-ylmethyl)-amino]-propoxy]- 
benzofuran-2-carboxylic acid ethyl ester 
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106-2. 3-methyl-4-[3-[(pyridin-3-ylmethyl)-amino]-butoxy]- 

benzofuran-2-carboxylic acid ethyl ester 
107. 4-(2-tcrt-butylaxnino-ethoxy)-3-methyl-benzofuran-2-carboxylic 

acid ethyl ester 

5 108. 3-methyl-4-(l-pyridin-3-ylmethyl-piperidin-4-yloxy)- 

benzofuran-2-carboxylic acid ethyl ester 

109. 3. m ethyl-4-[3-(l-pyridin-3-yl-ethylamino)-propoxy]-benzoraran- 

2-carboxylic acid ethyl ester 

110. 4-(3-guanidino-propoxy)-3-niethyl-benzoraran-2-carboxylicacid 

10 ethyl ester hydrochloride 

111. 3-methyl-4-(l-pyridin-3-ylmethyl-piperidin-3-ylmethoxy)- 

benzofuran-2-carboxylic acid ethyl ester 

112. 4-[3-(l-benzyl-piperidin-4-ylamino)-propoxy]-3-methyl- 
benzofuran-2-carboxylic acid phenethyl-amide 

113. 5.bromo-4-(3-tert-butylamino-propoxy)-3-methyl-benzofuran-2- 

carboxylic acid ethyl ester 

114 S-methyM-tS-Kpyridin-S-ylrnethylVanunol-propoxy}- 
benzofuran-2-carbothioic acid (2,4-difluoro-phenyD-amide 

115 (5-raethyl-isoxazol-3-yl)-{3-methyl-4-[3-(methyl-pyridin-3- 
ylmethyl-amino)-propoxy]-benzofuran-2-ylmethyl}-amine 

116. (E)-[3-(3-methyl-2-styryl-benzoruran-4-yloxy)-propyl]-pyndin-3- 

ylmethyl-amine 

117. [3-(3-methyl-2-phenethyl-benzofuran-4-yloxy)-propyl]-pyridin- 

3-ylmethyl-amine 

118. l-(3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxyl- 

benzofuran-2-yl) : butan-l-one 

119. (3-l2-[3-(3-fluoro-phenoxy)-propyl]-3-methyl-benzofuran-4- 

yloxy} -propyl)-pyridin-3-ylmethyl-amine 

120. (3-{2-[3-(3-fluoro-benzyloxy)-propyl]-3-methyl-benzofuran-4- 

yloxy}-propyl)-pyridin-3-ylmethyl-amine 

121. {3-[2-(4-fluoro-phenylsulfanylmethyl)-3-methyl-benzofuran-4- 

yloxy]-propyl}-pyridin-3-ylmethyl-amine 
122-1. |3-l2-(4-fluoro-benzenesulfinylmethyl)-3-methyl-benzofuran-4- 

yloxy]-propyl}-pyridin-3-ylmethyl-amine 
122-2. {3-(2-(4-fluoro-benzenesulfonylmethyl)-3-methyl-benzofuran-4- 

yloxy]-propyl}-pyridin-3-ylmethyl-amine 
123. 3-methyl-4-l3-(methyl-pyridin-3-ylmethyl-amino)-propoxy]- 
' benzofuran-2-carbaldehyde O-ethyl-oxime 
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124. {3-methyl-4-[3-(methyl-pyridin-3-ylmethyl-amino)-propoxy]- 
benzofuran-2-ylniethylene}-morpholin-4-yl-amine 

125. {3-methyl-4-[3-(methyl-pyridin-3-ylmethyl-amino)-propoxy]- 
benzofuran-2-ylmethylene}-(4-inethyl-piperazin-l-yl)-amine 

5 126. 5«fluoro-3-methyl-4.{3-[(pyridin-3-ylmethyl)-amino]-propo 

benzofuran-2-carboxylic acid ethyl ester 

127. 7-fluoro-3-methyl-4-(3-to^ 
benzofuran-2-carboxylic acid ethyl ester 

128. (3-methyl-4-{3-[(pyrid^ 

10 benzofuran-2-yl-pyridin-2-yl-methanone 

129. (5,6-difluoro-l"methyl-lH-benzoimidazol-2-yl)-(3-methyl-4-{3- 
[(p)nddin-3-ylmethyl)-ainino]-propoxy}-benzofuran-2-yl)- 
methanone 

130. (3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}- 

15 benzofuran-2-yl)-[l-(2-morpholin-4-yl«ethyl)-lH-benzoimidazol- 

2-yl]-methanone 

131. (3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-yl)-[l-(2-pyridin-2-yl-ethyl)-lH-benzoimidazol-2- 
yl]-methanone. 

20 132. (4,5-dimethyl-thiazol-2-yl)-(3-inethyl-4^3-[(pyridin-3-ylmethyl)- 

amino] -pr opoxy } -benzofuran-2-yl)-me thanone 
133-1. (4,5-dimethyl-thiazol-2-ylM^ 

amino]-propoxy}-benzofuran-2-yl)-methanone oxime 
133-2. (4,5-dimethyl-thiazol-2-yl)-(3-methyl^ 
25 amino] -propoxy}-benzofuran-2-yl)-methanone oxime 

134 (4,5-dimethyl-thiazol-2-yl)-(3-methyM 

amino] -propoxy) -benzofuran-2-yl)-me thanone O-ethyl-oxime 

135. (4,5-dimethyl-thiazol-2-yl)-(3-methyl-4-|3-[(pyridin-3-ylmethyl)- 
amino] -propoxy} -benzofuran-2-yl)-methanone 0-(4-ni tr o- 

30 benzyl)-oxime 

136. (4,5-dimethyl-thiazol-2-yl)-(3-methyl-4-{3-[(pyridin-3-ylmethyl)- 
amino]-propoxy}-benzofuran-2-yl)-methanone O-phenyl-oxime 

137. (4,5-dimethyl-thiazol-2-yl)-(3-methyl-4-(3-[(pyridin-3-ylmethyl)- 
amino]-propoxy}-benzofuran-2-yl)-methanone O-allyl-oxime 

35 138. {3- [2-(2-methoxy-phenyl)-3-methyl-benzofuran-4-yloxy] -propyl}- 

pyridin-3-ylmethyl-amine 
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139-1. 3-methyl-4-|3-[(pyridin-3-ylmethyl)-amino]-propoxy)- 

benzofuran-2-carboxylic acid N'-(4-fluoro-phenyl)-hydrazide 

139-2. 3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino)-propoxy)- 

benzofuran-2-carboxylic acid N-(4-fluoro-phenyl)-hydrazide 

140. 3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}- 
benzofuran-2-carboxylic acid N'-(3-nitro-phenyl)-hydrazide 

141. isonicotinic acid N'-(3-methyl-4-{3-[(pyridin-3-ylmethyl)- a mino]- 
propoxy}-benzofuran-2-carbonyl)-hydrazide 

21. Bicyclic compounds according to any one of claims 1 to 20, selected from 
the group consisting of: 
(5,6-difluoro-l-methyl-^ 

ylmethyl)-amino]-propoxy}-benzofuran-2-yl)-methanone, 
(3-methyl-4-{3-[(pyridin-3-ylmethyl)-amino]-propoxy}-benzofuran-2-yl)-[l- 

(2-pyridin-2-yl-ethyl)-lH-benzoimidazol-2-yl]-methanone,and 

(3-methyl-4-|3-l(pyridin-3-ylmethyl)-amino]-propoxy}-benzon 1 ran-2-yl)-[l- 

(2-morpholin-4-yl-ethyl)-lH-benzoiinida Z ol-2-yl]- m ethanon e . 

22. Bicyclic compounds according to any one of claims 1 to 21 for use in 
medical therapy. 

23. Bicyclic compounds according to any one of claims 1 to 21 for use in the 
prophylaxis or treatment of mvcose ^|£, 

24. A pharmaceutical composition comprising a bicyclic compound according 
to any one of claims 1 to 21 as an active ingredient and a 
pharmaceutical^ acceptable carrier. 

i 25 A pharmaceutical composition for the prophylaxis or treatment of 

mycoses comprising a bicyclic compound according to any one of clanns 1 
to 21 as an active ingredient. 

26 Use of a bicyclic compound according any one of claims 1 to 21 in the 
manufacture of a medicament for the prophylaxis or treatment of 
0 mycoses. 

27. A process for producing bicyclic compounds of the formula [IV], 
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N 




[IV] 



wherein R\ R 4 , R 3 , R\ R J , R 6 , R', Q' and Q 3 are the same as 
defined in claim 1, 

which comprises alkylating a compound of the formula [V], 



10 




wherein R l , R 2 , R s , R 4 and R" are the same as defined above, 
with an alkylating agent of the formula [VI] CMj~<Oj~ ^ 




Y W [VI] 

wherein Y is chloro, bromo, iodo, tosyloxy or mesyloxy, 
and aminatingthe resulting compound of the formula [VII], 



D 



u;7 



\ 



r 



0 




R 1 [VII] 



wherein R\ R s , R 3 , R 4 and R ! are the same as defined above, 
with an aminating agent of the formula Will], 
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R ~ Q y Q3 ~ R7 mi] 

wherein R 6 , R 7 , Q 1 and Q s are the same as defined above. 

28 A process for producing bicyclic compounds of the formula &] in 

accordance with claim 1 which comprises alkylating a compound of the 
formula [V], 



wherein R\ R 1 , R\ R* and R 5 are the same as defined in claim 1, 




with a dihalogenated alkane, and aminating the resulting compound of 
10 the formula [IX], 



15 




wherein Halo is halogen, and R', R 4 , R 3 , R\ R' and Q l are the 
same as defined in claim 1, 

with an aminating agent of the formula {VUD 

R 6 -Q* ,.Q-R 7 

\\ [VIII] 

wherein R 6 , R 7 Q 2 and Q s are the same as defined in claim 1. 

29 A process for producing bicyclic compounds of the formula H] in 

accordance with claim 1 which comprises alkylating a compound of the 
formula [V], 
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[V] 



wherein R\ R 2 , R 3 , R 4 , and R 8 are the same as defined in claim 
1, 

with an alkylating agent of the formula [X], 

HO-Q^-tf-R* 1X1 

wherein Q l , Q 2 and R 6 are the same as defined in claim 1. 

and alkylating the resulting compound of the formula [XI] 




wherein R\ R 2 , R 3 , R\ R s , R 6 and Q 1 are the same as 

defined in claim 1, 

with an alkylating agent of formula [XII], 

0 

■ A 7 ™ 

R 12 R 

wherein R 12 is hydrogen or lower alkyl, and R 7 is the same as 
defined in claim 1, 

or with an alkylating agent [XIII] 

Halo-R 92 [XIII] 

wherein Halo is halogen and R 92 is unsubstituted or substituted 
lower alkyl, .aralkyl, cycloalkyl or cycloalkylalkyl. 

30. The invention as described hereinbefore. 
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